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1. INTRODUCTION 

There are twenty seven (27) pulp and paper mills located throughout the Province 
of Ontario which discharge vv'aste effluent into surface watercourses. Of these twenty 
seven, sixteen mills are located in Northern Ontario, five in Eastern Ontario and the 
remaining six in South - Central Ontario. 

Five mills discharge into northern watersheds. Two of these drain via the English 
and Winnipeg River systems into Lake Winnipeg. The other three drain into James Bay 
via large river systems. 

One mill, located necir Huntsville, discharges into a small river which drains into 
Vernon Lake. 

The balance of the mills all discharge either direcUy or via river systems into the 
Great Lakes. 

Historically, pulp and paper mills discharged solids and dissolved organic and 
inorganic materials into the receiving waters of the Province, in quantities that were 
frequently measurable in several tens of tons per day. Remedial programs to reduce these 
large discharges were developed by Ontario in the late 1960's. Since 1965, reductions in 
suspended solids of better than 90% and in B0D5 of better than 60%, have been 
accomplished primarily through the mechanism of control orders. Notwithstanding these 
reductions, the rate of progress has been slow. Previous governments showed a reluctance 
to speed up the implementation of remedial programs for this industry for a variety of 
economical and political reasons. Also, the Industry was reluctant to install expensive 
pollution abatement systems in Ontario when such requirements were not being applied in 
other jurisdicdons in North America. 

Environmental concern no longer rests only with discharges of suspended solids and 
oxygen-demanding substances, but as a result of research by government, institutions and 
industry itself throughout the world, has expanded into acute toxicity, chronic toxicity, 
persistent toxic substances, mutagenic substances, bio-accumulation of toxic substances by 
fish and aquatic organisms and tainting of fish flesh. 

In many cases, the long-term effects of these discharges on the environment are 
not well known and understood. This uncertainty creates the need for governments to 

be conservative when developing regulations as well as the need for more research into 
the long-term effects of these discharges on the environment. 

2. HISTORICAL REVIEW 

In the early 1960's, the Government of Ontario, through the Ontario Water 
Resources Commission, began investigating the quantity and quality of pulp and paper 
mill effluents being discharged into Ontario's waters. The results of these investigations 
were very enlightening and showed that the effluents at that time contained waste 
products which were measurable in tons per day. Of particular concern were the very 
large quantides of suspended solids and oxygen-demanding wastes which were being 
discharged into surface waters. 
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These findings resulted in the development of a pulp and paper abatement strategy 
which, was formulated in the late r960's. This strategy comprised a five year abatement 
plan which called for Itu-ge reductions in the discharges of suspended solids within two 
ye-ars and large reductions in the discharges of oxygen-demanding wastes within five 
years. The s'trategy also outlined the in-plant control and waste treatment technologies 
that were available at that time to meet the requirements. 

In the late 1960 's, the Federal Government developed regulations under the 

Fisheries Act aimed at reducing the discharge of ""deleterious substances" into both fresh 
and m,arine waters across the country. These regulations were promulgated in 197 L For 
"new and expanded mills," the regulations established allowable discharges of suspended 
solids and BOD5, and required that mill discharges pass a toxicity test. Guidelines were 
issued for existing mills which generally reflected the Ontario requirements, 
(ref: Federal Pulp and Paper Regulations) 

Some success was achieved as a result of these two initiatives. By the mid- 1970^' s, 
most Ontario mills had installed facilities for the removal of suspended solids which 
brought them into compliance with the Federal guidelines and/or requirements. At some 
locations, Ontario required additional suspended solids reduction based on identified local 
effects. These were achieved by industry and government through a program of "'Control 
Orders." 

In the case of oxygen-demanding substances, progress has been slower. For kraft 

mills, the Ontario program identified biological oxidation and in-plant control as the 
technologies necessary to achieve the reduction of oxygen demanding substances. Industry 
did not share the Ministry's enthusiasm, for biological oxidation system,s due to high 
capita! and operating costs and a concern that installing such a system would not 
necessarily guarantee that discharge limit requirements would be met. There was also 
concern expressed about the operation of biological systems in the climate of Northern 
Ontario and their performance during winter months. The Industry also contended that in 
most cases, effects due to mill discharges were localized and rarely discemable at 
distances from the mills. Thus large capital expenditures for biological systems might only 
result in minimal benefits to the overall envii-onment., 

Three kraft mills have installed biological treatment systems in Ontario, at locations 
where the discharges were proven to have had pronounced effects on the receiving 
watercourse. 

In addition,, one paperbO'.ard mill which disch,arges to a small river,, operates an 
aerated lagoon system and two mills which de-ink wastepaper, operate high rate 
biological oxidation systems. 

Sulphite mills, which for the most p,tirt did not operate chemical recovery systems in 
the late r960's when the requirements were initially formulated, discharged extremely 
large amounts of organic, oxygen-demanding substances. For these mills, chemical 
recovery or biological oxidation systems were identified as the technology alternaiives 
available for the reduction of oxygen-dem,anding substances. In -some cases, mills 
converted to other sulphite processes which could be operated economically with recovery 
but, in most ca,ses, installation of chemical recovery or biological oxidation would have 
been uneconomic. 
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Some sulphite pulping operations were shut down with production being replaced 
with thermal/mechanical or thermal/chemical/mechanical pulping processes in most cases.. 
Other mills installed higher yield sulphite pulping processes or supplemented sulphite 
pulps with recycled or repulped fibre» These ch,anges resulted in reductions in the 
amounts of oxygen-demanding wastes discharged by the mills. 

Of the five mills currently employing sulphite pulping, two practice chemical 

recovery and the remaining three discharge untreated pulping liquors. The neuti-al 
sulphite semi-chemical pulping operation also discharges untreated spent pulping liquors... 

Effluents from most mills which produce pulp from raw wood exhibit toxicity, 
regardless of the pulping processes used,, unless they .are treated. The degree of toxicity 
differs from mill to mill in Ontario and is a funcdon of the pulping processes used,, the 
wood species utilized, the amount of water used, the management practices for items 
such as spill control, and the nature of any external treatment. 

Kra,ft mill effluents are of particular concern due to the presence of chlorinated 
organics, attributed to the use of chlorine and chlorine compounds in the bleaching 
operadons. Certain chlorinated organics reportedly found in small quantities in ki'aft mill 
effluents,, ( chlorinated, dibenzo-p-doxins and chlorinated dibenzofurans ) have been shown 
to be toxic,, persistent in the environment and to ,accumulate in fish and aquatic animals. 

Three Ont,ario kraft mills have insta.lled biological oxidation system.s, with one of 
the three also operating the only oxygen delignification system in Canada... .At these mills,, 
toxicity of the effluents has been reduced considerably and at the mill with oxygen 
delignification, the .effluent is normally nonTethal. ( Rainbow Trout LC50, toxicity test). 

a ENVIRONMENTAL CONCERNS OF PULP AND PAPER MILL EFFLUENTS 

Over the years, numerous papers and reports have been written in Canada, the 
United States, Scandinavia and Europe which document both general and specific 
environmental concerns about all segments of the pulp and paper sector. .A short 
reference list which is considered appropriate, is presented in Table 1. 

Reference 1. in Table 1, a document which was prepared by the U.S. Environmental 
Protection Agency, is probably the most comprehensive document available and discusses 
the environmental concerns of the various sectors of the industry. The document was 
published in 19.82 and was ba,sed on work completed in the mid to late 1970''s. 

TABLES 2, 3, and 4 indicate specific chemicals that have been found or tentatively 
identified in pulp and paper mill effluents. 

TABLE 2, "Parameters Of Concern Identified In Pulp and Paper Mill Effluents," is a 
list of compounds which was compiled by the Ministry from the literature referenced in 
TABLE 1. Each of these compou.nds is deemed to be of concern for the reasons shown. 

TABLE 3, "Pre-Regulation Monitoring Open Characterization Data," lists those 
compound.-s which were tentatively identified as being present in trace quantities in 
effluents s,ampled by the Industry and the Ministry in a pre-regulation monitoring 
sampling program. The chemicals were tentatively identified by GC/MS library search 
routine. GC/MS, which stands for gas chromatography/ mass spectroscopy, is an 
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analytical techniqoe wherein chemical compounds are extracted from effloents by solvent 
extraction, separated by gas clironi,atography and then tentatively identified by computer 
comparison of their mass spectra with spectra in a "stMd^ard library," In some cases,, _ 
tentative identification can be positive identification but in other cases, more detailed 
work would be required before a positive identification could be claimed. 

TABLE 4, "'Pre-Regulation Monitoring EMPPL Data," lists those compounds from 
EMPPL which were positively identified by Industry and the Ministry as being present in 
effluent samples collected under the pre-reguladon monitoring program. 

The range of chemicals is large. This should not be surprising if it is remembered 

that the basic starting material in this industry is "wood" which itself contains a wide 
v,ariety of chemicals. Many of these chemicals are leached from the wood during pulping 
operations and new chemical substances arc also formed during chemical pulping and 
bleaching operations. 

ChemicM groups generally acknowledged to be of environmental concern are resin 

and fatty acids (common to all wood species ) and chlorinated organics which arise from 
the use of chlorine and chlorine compounds in pulp bleaching operations. Other chemical 
groups are also of concern and include sulphur compounds, phenolics and metals. 

Environmental concerns about pulp and paper mill discharges are normally due to 
one or a combination of the following:- 

* they may contain large amounts of suspended solids which could be injurious 
to fish and aquatic life and which could setde out in the receiving waters, 
blanketing the bottom and rendering it inhospitable to normal populations of 
benthic fauna. 

* they m,ay exert an excessive oxygen demand on the receiving waters, which 
could result in a depletion of dissolved oxygen concentrations. 

■* they may show acute toxicity to fish and other aquatic animals when tested in^ 

a laboratory; 

■* they may contain chemicals which are toxic to humans; 

* they may contain chemicals which have been shown to have or may 
potentially have chronic (long term) toxic effects on fish and other aquatic 
life; 

* they may contain chemicals which are known to be persistent (or are 
chemically simlhir to known persistent chemicals and therefore potentially 
persistent) and which will not break down in the environment in the short 
'term; 

* they may contain chemicals which .are known to bio-accumulate in fish and 
other aquatic life; 

■* they may contain chemicals which are known carcinogens or suspected of being 

carcinogenic due to their chemical similarity to known carcinogens; 
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♦ they may contain chemicals which are known mutagens or suspected of being 
mutagenic; 

* they may create problems of taste and odour in fish and drinking water 
supplies; 

4 THE NEED FOR REGULATION 

At present, Ontario pulp and paper mills monitor their effluents, at their own costs, 
under the Ministry of the Environmfint's Industrial Monitoring Information System 
requirements or under requirements imposed by the Ministry in Control Orders. 

The data reported to the Ministty under these programs include: 

- biochemical oxygen demand (BOD5) 

- suspended solids 

- pH 

- conductivity 

- nitrogen 

- total phosphorus 

- p'henols 

- some metals 

- toxicity tesdng 

Monthly average IMIS data is published for each mill by the Ministry in the annual 
report, "Report on the Industrial Discharges in Ontario." 

Currently, the Ministry of the Environment utilizes "Control Orders" issued under 

the Ontario Water Resources Act or The Environmental Protection Act, to impose 

abatement requirements on industry. The new MIS A initiative,, which was announced in 
1986, has as its goal the virtual elimination of the discharge of persistent toxic 
substances into the waters of Ontario from municipalities and industry. This goal will be 

accomplished by the development of regulations which will impose limits on the amounts 
of individual toxic substances (or groups of substances ) as well as the so-called 
conventional parameters that may be disch.arged in an individual plant effluent. These 

limits will be_based on the application of "' best available technology, economically 
achievable, (BATEA)." 

As a first step in the development of limits regulations for the, pulp and paper 
sector it is necessary to ascertain precisely what toxic chemicals are contained in the 
mill disch,arges. This will be accomplished by monitoring each separate disch,arge under 

stringent conditions required for measuring flow, collecting samples, storing samples and 
finally, analyzing the samples. Using historical data,, information from the literature and 
info'rmation gained from, a pre-regulation monitoring program,, a list of substances has 
been developed which is applicable to the sector and which will form the basis for the 
anal y tical requirements . 

MISA policy requires that i,ndustry will perform, the monitoring at its own cost. In 
order to ensure that the monitoring of individual discharges is canied out under the 
required conditions ,an,d for the required chemical substances, the Ministry proposes to 
issue an "Effluent Monitoring Regulation." This regulation will legally require mills to 
perform the monitoring and will carry with it the penalties for non~com,pliance as 
prescribed under the Environmental Protection Act. 
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1. INTRODUCTION 

The purpose of the technical rationale section is to explain the steps in the 
development of the Pulp And Paper Effluent Monitoring Regulation 

The section provides background information on the options considered in arriving 
at the specific monitoring approach to be used for mills in this sector. It also provides 
background information on the rationale used to select the parameters to be monitored 
and the frequency at which they shall be monitored. 

:i THE APPROACH TO MEGULATION DEVELOPMENT 

The MIS A program for regulation development is based on a joint consultative 

approach with Industry and the Federal Government. 

A JOINT TECHNICAL COMMITTEE, (JTC) comprising technical representatives from 
the Ministry,, Industry and the Federal, Department of the Environment was established 
late in 1986, This committee held its first meeting in November, 1986 at which time the 
general meoibership was ratified. Also, a member of the public, appointed to the MISA 
Advisory Cornmittee, was invited to participate in co'mmittee meetings. 

The JTC served as a vehicle for resolving problem areas and for reaching 
consensus on the content of the regulation.. To assist the JTC, a number^f working 
grO'U,ps or sub-committees were established. These groups advised the JTC on highly 
specific technical areas or perfomied specific functions for the committee. Of particular 
note were the followiog:- 

1. The ,Analytical Working Group ~ primarily used to develop new analytical 
protocols and resolve problems related to chemical analysis. 

2. The Flow Measurement Sub-Committee - ctiarged with m„ak,ing 
recommendations on the flow measurement and sampling requirements to be 
included in the monitoring regulation. A consultant was hired at the 
recommendation of the JTC to assist the sub-committee in gatheri,ng the data 
necessary to complete the task. 

% The Stoniiwater Sub-Committee - ch,aiged with assisting a consultant to 

conduct a study of all point sou,rce stormwater discharges throughout the 

sector and to review the consultant''s report prior to submission to the JTC. 

4, The Regulation Writing Sub-Committee - charged with preparing the text of 

a draft sector regulation and with developing the rationale for monitoring 
requirements,, including the frequency of sampling and the a,nalytical 
require,ments for the various types of effluent discharges. 

The JTC held 13 meetings during the course of the regulation development. 
Consensus was often difficult to reach on items where a fundamental difference of 
opinion existed between the Industry and the Ministry. In some cases, the Ministry 
found it necessary to insist on a certain course of action particularly where any 
deviation would conflict with Ministry policies. 
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To assist with the developm,ent of the regulation the Industryj u,nder the auspices 
of the Ontario Forest lodustries Association, undertook a comprehensive study of the 
composition of mill effluents being discharged directly to surface waters throughout 

Ontmo. The study was designed to generate a database of mill effluent quality and cost 
in the order of $1 million. 

The results of this study were submitted to the Ministry in a document entitled, 
"Ontmio Pulp and Paper Mills"- Effluent Composition - May 1988." 

% MILL CLASSIFICATION 

The mills in Ontaiio manufacture a wide range of products with newsprint being 
predominant and accounting for over half the production. Other products include, 
bleached kraft market pulps, groundwood specialty papers, fine papers, linerboard, 
corrugating medium, paperbO'.ard and tissue products. 

A wide variety of pulping and paper-mciking processes are employed in the 
manufacture of these products. Nineteen of the mills manufacture pulp directly from logs 
or wood chips, either for use directly in the manufacture of other products or for sale 
in world markets. The other eight mills either purchase pulp or use waste paper 
products as a source of raw materials for their' manufacturing processes. 

APPENDIX 1„ SUMMARY DATA OF ONTARIO^ MILLS, contains basic data on each 
of the 27 operating mills in the Province of Ontario. 

Nine mills operate the "kraft" pulping process. Eight of these mills use 
combinations of chlorine, chlorine dioxide and hypochlorite to produce a range of 
bleached kraft pulps which are either used internally in the manufacture of finished 
paper products or sold externally. The other kraft mill m,anufactures linerboard as its 

predominant product but also uses chlorine bleaching to produce semi-bleached kraft 
pulp which is used in the manufacture of newsprint 

Products from these nine kraft mills include bleached kraft market pulps, fine 
papers, newsprint and specialty groundwood paper products. Two of the kraft mills 
which manufacture newsprint and specialty groundwood papers, also produce pulp by 
mechanical pulping and one of the two operates a sulphite pulping process. 

Five mills operate "sulphite" pulping processes to produce pulps which are used in 
the manufacture of newsprint. Each of these mills produces mechanical pulps which 
constitute the major component of newsprint One of the mills, as mentioned above, is 
integrated with a kraft mill complex. 

Four mills operate mechanical or chemical/mechanical pulping processes to produce 
pulps which are used in the manufacture of newsprint, specialty groundwood products or 
fine papers. Pulps to supplement the mechanical pulps are normally purchased except at 
one mill which recycles waste paper. This mill manufactures supplementary pulp by a 
deinking process. 

Two mills manufacture corrugating medium by chemical pulping processes. One mill 
employs the "neutral sulphite, semi-chemical" (NSSC) process while the other uses a 
sodium carbonate process. 
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Three mills manufacture a wide range of fine papers using purchased pulps. One of 
these mills produces supplementary pulp by deinking recycied waste paper. These mills 
do not operate any wood pulping processes. 

Three mills produce a range of paperbo.ard and cardboai'd products from recycled 

waste paper and waste cardbo.ai*d. Since the products do not require a high degree of 
whiteness, deinking is not necessary. These mills do not operate any wood pulping 
processes. 

Lastly, two mills manufacture a range of tissue and crepe paper products from, _ 
purchased pulps. These are fairly simple operations :and do not involve any wood pulping. 

With this diverse range of manufacturing processes ;and products, it is not difficult 
to understand that no two mills are alike. This fact is a complicating factor when the 
development of regulations is being considered for this industry. 

In reviewing the operations at individual mills and having knowledge of the ^ 
chemicals that are likely to be of concern at each mill, the Ministry determined that it _ 
would be possible to classify mills into a limited number of groups. This would simplify 
the regulation and make it more manageable. 

For example,, not all of the effluents fro.m the nine kraft mill exhibited the 

presence of the same chemicals in the pre-regulation monitoring program. It is 
reasonable to assume, however, that the same chemicals could be potentially present at 
all nine mills even acknowledging that there are differences in process operations, wood 
species, chemical consumption, etc. 

Also, sulphite pulping operations in Ontario, although exhibiting a wide range of 
chemicals in their effluents, do not use chlorine or chlorine dioxide for bleaching and 
are normally associated with mechanical pulping operations,. The chemicals of concern 
are similar for both sulphite and mechanical pulping operations and for these reasons 
the two can be classified together. 

The effluents from corrugating-medium pulping operations exhibit concerns similar 

to those of sulphite mill effluents but the mills are placed in a separate category due to 
the different nature of their product. 

A similar rationale holds for those mills which do not produce pulp from raw wood 
( deinking, board, fine papers,, and tissue ) and they are classified together. 

Finally, it was noted that certain basic analytical requirements are applicable to all 
mills regardless of category. 

The categories of mills used In the regulation are:- 

KRAFT 

SULPHITE/MECHANICAL, 
OORRUGATING 
DEINKING/BOARD/FINE PAPER/TISSUE 

Section 3.1 of the monito,ring regulation sets out the mills in each of the 
categories. 
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4. PRE-REGULATIO'N MONITORING 

As part of the regulation development process, the pulp and paper industry of 
Ontario, under the auspices of the O'ntario Forest Industries Association, voluntarily 
undertook a comprehensive study of the compositions of mill effluents being discharged 
directly to surface waters in the province,. This study is known as the "pre-regulation 
■monitoring pro,gram." The purpose of this program was to characterize the wastes from, 
each mill in the province and thereby establish a data base which could be used in the 
development of a monitoring regulation. The Ministry was supportive of the program and 
agreed'that the data would be used, along with data from other sources, to assist with 
the development of a regulation. 

Industry undertook the sampling and analysis of each raiU's effluent four times 
during 1987. Samples of intake water and final effluent discharge were collected at each 
mill and analyzed for a broad range of priority and conventional pollutants. In addition, 
rainbow trout fish bioassays were performed on all effluent samples. 

In developing the lists of chemical parameters for analysis, it was important that 
widely accepted standard analytical protocols were available. For this reasonj the USEPA 
priority pollutants list was used as a basis. The complete list of parameters targeted in 

the study is shown in Table 5. EMPPL, the Ministry's "' environmeotal monitoring 
priority pollutants list," was not available when the pre-monitoring commenced. 

Five parameters on the EPA list were omitted. Asbestos was omitted because of the 
unlikelihood of finding the material in pulp and paper mill effluents. The chlorinated 
dioxin, 2;3„7,8-TCDD, was omitted due to lack of an applicable analytical capability at 
commercial laboratories for levels likely to be found in pulp and paper mill effluents. 
Acrolein, acrylonitrile and N-nitrosodimethylamine were omitted as they were not 
amenable to analysis by available standard analytical procedures routinely used by 
commercial laboratories. Xylene and miesitylene were included since analytical methods 
were available. Finally, aluminum was added to the list since aluminum compounds are 
frequently used in pulp and paper mill operations. 

GC/IVIS " forensic scans ," (organic open characterization ) consisting of library 
searches of the volatile, acid and base-neutr.al extracts from samples collected in rounds 
1 and 4 were also carried out. 

Later in the year, the Ministry also undertook to sample and .analyze effluents 
from each mill once during the course of the pre-regulation monitoring program. The 
Ministry's target list of parameters contained the compounds from the EMPPL for which 
analytical protocols were available. This meant that the list was essentially the same as 
that of the industry. In addition, the Ministry performed one GC/MS "organic open = 
characterization " Oin most mill effluents. 

■ Analysis for chlorinated dioxins and dibenzofurans was not earned out by the 
Ministry due to problems which had been experienced with the analyses for these 
substances in pulp and paper mill effluents. 

In cases where there was more than one effluent discharge point at a mill. 
Industry elected to combine samples in order' to reduce costs. This meant that where a 
mill had more than one effluent discharge or where two or more contributory streams 
were normally used to monitor a single effluent, samples from each individual discharge 
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O't contributory stream were not separately analyzed but were combined prior to 
analysis. 

19 mills had single effluent discharges and combined samples were used on the 
remaining 8. 

The Ministry does not condone the use of combined samples because it believes 
there is a risk that compounds present in any single effluent at levels close to detection 
may be diluted beyond the method level of detection upon combining with another 
effluent. Also,, chemical reactions could occur between chemicals, in the effluents which 
are combined thereby yielding misleading data. 

Notwithstanding these concerns. Industry believed that the data generated by the 
program adequately characterized the discharges from each mill to its particular 
receiving body of water and were representative of what would be impacting on the 

receiver. 

The Ministty agreed that the data had merit and agreed that it would be used 

along with other information in the development of the regulation. 

Table 5 is a list of the analytical target parameters- covered by the Industry in its 
pre-regulation monitoring program. 

Table 6 indicates the parameters retained and rejected following initial screening 
of the prc-rcguladon monitoring data by Industry. The parameters eliminated were those 
which were not found m any mill cfflucnis during die four rounds of sampling or those 
whicli were eliminated by the Industry's initial screening techniques. The two main 
validation criteria applied by Industry were tluil average of ihe reported concentrations 
from the four rounds of sampling had to be greater than the method detection limit and 
the values reported for effluent samples had to be at least twice those reported for the 
intake water. 

Table 4., lists those compounds from EMPPL which were positively identified from 
industry and ministry samples as being present in effluent samples. Maximum, minimum 

and arithmetic mean values as reported by the OFIA pre-regulation monitoring study, 

are included. 

Table 3., lists those compounds which were tentatively identified by GC/MS 
"forensic scan ''* or "organic open characterization ," as being present in the samples 
analyzed by the Industry and the Ministry. Most of these compounds are not on EMPPL 
and may not have been screened through the EMPPL process to determine whether they 
are of concern. 



5. ANALYSIS OF PRE-REGULATION MONITORING DATA 

TABLE 4, lists by mill category, the EMPPL compounds found at each mill in the 

pre-regulation monitoring program,. As can be readily seen, not many E'MPPL compounds 
were found and only a few were found to be common to all mills or to a mill category. 
TABLE 4 is based on data generated from the Industry's pre-regulation monitoring 
sampling program after initial screening and the Ministry's pre=regulation monitoring 
sampling program. During the initial screening, all parameters which were reported as 
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non -detectable in mill effloents during all four roimds of sampling were removed from 
the parameter list. In addition, the nineteen organo-chlorine pesticides were removed 
during this screening phase for reasons discussed below. Table 6 lists the p.arameters 
from the Industry's pre -regulation monitoring data which were eliminated during initial 
screening and those which remained following the inidal screening. 



METALS: 

A review of Table 4 indicates that a number of metals were detected above the 
method detection limit. Of these, aluminum, cadmium, copper, chromium, lead and zinc 
were detected at most mills. 



Aluminum was found in all mill effluents, often in the low ppm range. Alum and 
other aluminum salts are used in paper making processes as conditioners and this use 
probably accounts for the presence of aluminum in mill effluents. Aluminum is known to 
be toxic at higher concentrations and in natural waters, concentrations in excess of 0.1 
ppm are known to be deleterious to the growth .and survival of fish. For these reasons, 
the regulation writing sub-committee agreed that aluminum was a potential candidate for 
control and warranted high-frequency monitoring. 

Cadmium, copp-er, and chromium were found in most mill effluents in low 
concentrations. The sources of these elements are not clearly understood since products 
containing these elements are not used in mill processes. Although these three elements 
are known to be present in wood, their concentTations in wood would not be expected 
to give rise to the levels found in the mill effluents. Their presence is probably more 
attributable to normal corrosion and erosion of equipment used in the mills. As such, 
the concentrations of these metals in the effluents would not be expected to vary 
significantly. 

The Ministry's position with respect to these elements was that at the 
concentrations found, they should probably be candidates for high-frequency monitoring. 
Industry on the other hand, maintained that although the data indicated a need for 

further investigation, high frequency monitoring was not warranted. It was finally 
agreed that monthly monitoring for these elements would suffice to determine whether 

they were potentially problematical, warranting further investigation under the limits 
regulation. 

Lead was found at all mills in very low concentrations except at one mill where 
the maximum level detected was 18 ppb. Again, the source of the lead is not clearly 
understood since lead and lead compounds .are not used in pulp and paper operations. It 
can be postulated that the lead originates from, its presence in trees and to a lesser 
extent, from corrosion or erosion of equipment in the mill. ( eg. lead-based solder ) 

Since the levels in the pre-regulation monitoring data were low and since the 
levelS' would not be expected to v.ary significantly, it was agreed that monthly 
monitoring for lead would be adequate to determine whether lead was a problem element 

warranting further investigation under the limits regulation. 

Zinc was found in all mill effluents in concentrations as high as 840 ppb although 
at most mills the level was below 200 ppb. The source of these relatively high 
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concentrations is not accurately known although, there is some evidence to suggest that 
the zinc originates in the wood used for pulping. No Ontario mills use zinc compounds 
for pulp brightening although it is possible that zinc compounds m,ay be used in 
processing. 

Since the levels of zinc found in the pre-regulat!on monitoring program were 
relatively high compared to the Provincial Water Quality Objective of 30 ppb, it was 
apeed that zinc was a potential candidate for control and warranted high frequency 
monitoring. 

Other metals were detected at individual mills but concentrations were generally 
low with the exception of two mills which showed moderately high levels of thallium. 
The occurrence of these metals in the effluents is probably attributable to the presence 
of the metals in the raw wood used for pulping,. ( It is interesting to note that the two 
mills showing higher levels of thallium are located in Northwestern Ontario.) 

These other metals detected in the pre-regulation monitoring program were not 

considered to be of significance and the regulation writing sub- committee agreed that 
high-frequency monitoring was not justified. It was agreed that further monitoring of 

the,se metals should be conducted as part of the sector characterization requirements. 

Mercury, ATG 12,, was found in very low concentrations at a number of n,iills. In 
general, the levels were below the PWQO of 0'.2 ppb with a few ,results being marginally 
above. The mercury likely originates from the trees used to produce pulp althO'Ugh there 
is a possibility that the caustic soda supplied by certain manufacturers which still use 
mercury cells, contains ttace levels of mercury. 

Since the levels detected in the pre-regulation mon,itori,ng program were low, it 
was agreed that monthly monitoring for mercury would be adequate to determine 
whether mercury was a problem w,arranting further investigation under the limits 
regulation. 

Hydrides, ATG W, were found in very low conceniiations,, marginally above the 
method detection limit. The Industry's pre-regulation monitoring data only detected 
.arsenic but the Mnistry's data indicated the presence of antimony or selenium in 
certain mill effluents. Their occurrence in effluents is most likely attributable to their 
presence in the wood used for pulping. 

Since these elements are not normally associated with pulp and paper 
manufacturing operations and compounds containing these elements are not used in 
processing, it was agreed that further monitoring for this analylical group was not 
Wturantetl. 



ORGANICS: 

Table 4 indicates that a number of organic compounds from EMPPL were detected 

but only a few were found to be common to all mills or to mills within a category. 

Chloroform was detected at every mill with the largest- concentrations being found 
at the nine kraft mills, all of which have chlorine-based bleaching operations. It is 
known that chlorofo'rm can be produced in bleaching operations that use chlorine 
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compounds, particularly hypochlorite, :and it is also known that chloroform can be 
produced if raw water is treated with chlorine for disinfection puri30ses. Most mills 
treat their raw water with chlorine, particularly during summer months, and this is the 
most likely source of the chloroform found at the other 18 miills. 

Because it was found in every mil! effluent and occasionally in high concentrations, 
the regulation writing sub-committee agreed that chloroform was a probable candidate 
compO'und for control and high-frequency monitoring. 

Methylene Chloride was found at every mill. It was generally agreed that this 
finding could be attributed to laboratory contamination since methylene chloride is a 
common analytical artefact in most laboratories. Methylene chloride is used as a solvent 
and is known to be present at relatively high background levels in ■the laboratory 
environment. 

Although reported as present in relatively high concentrations in all mill effluents, 
because it is a known analytical artefact, the regulation writing sub-committee agreed 
that there would be little merit in requiring high-frequency monitoring for this 
compound since the results would be difficult, if not impossible, to interpret. 

Three Phthalate compounds were found at every mill. It is known that phthalates 
are used in many plastics as plasticizers and are another analytical .artefact, often 
showing up in laboratory analyses as a result of the use of plastic tubing, containers, 
etc. As in the case of methylene chloride, it was agreed that there would be little merit 
in requiring high-frequency monitoring for these compounds. 

Toluene appe.ared in a large number of mill effluents but generally in low 
concen'trations. One mill for which a high concen'tration of toluene was reported, used 
the material as a solvent in its processing but this operation is now shut down. The 
presence in the other mill effluents is difficult to explain other th,an as a contaminant 
introduced by laboratory or mmntenance operations. 

Because this is not a compound normally associated with pulp and paper making 
operations and because it was detected in very low levels except for the one case 
already mentioned, the regulation writing sub-committee agreed that toluene would not 
likely be a candidate for control and therefore, high-frequency monitoring was not 

w.aiTanted. 

Phenol was found at most mills. This is one of the more surprising findings of the 
pre-regulation monitoring program although it is known that phenol can be produced 
during the chemical pulping of wood. Of the three mills which showed very high levels 

of phenol, two manufacture corrugating medium using a high percentage of hardwood, as 
fu.rnish and the third, is a kraft mill which peri-odically uses a large percentage of 

hardwood in its furnish. ( It is known that effluents resulting from hardwood pulping 
,are likely to contain more phenol than those resulting from softwood pulping.) Another 
possible source of phenol in mill effluents is the use of phenol-formaldehyde resins in 

the manufacture of board and paperboard products. 

The regulation writing sub-committee agreed that although the high levels of 
phenol found at three of the mills were grounds for phenol to be considered a candidate 
for control and high frequency mQnitori.ng„ the relatively low levels found at the other 
mills did not w,amint high frequency monitoring for all mills. It was agreed therefore, 
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that monitoring for phenol should be limited to once per month for all mills. 

Total Alkyl Lead, ATG 13,, was not analyzed for in the pre-regulation monitoring 
program. TMs compound is not associated with pulp and paper operations, being a 
compound specifically related to the Organic and Petroleum sectors. 

Water soluble Volatiles, ATG 18, were not analyzed for in the pre-regulation 
monitoring program. These compounds are considered to be specific to the organic 
chemical sector and are not expected to occur in pulp and paper wastes. 

Pesticides and Herbicides, ATG's 21 and 22, were detected in Round 1 of the 

Industry ''s pre-regulation monitoring program but problems were encountered with the 
analyses. Following consultation with the Ministry,, it was agreed that the analytical 
protocols for these groups could not be relied upon to identify real pesticides in pulp 
and paper mill effluents, particularly thO'Se pesticides which contain high levels of 
chlorinated organics. Recognizing that it would be necessary to revise the protocols for 
their application to pulp and paper mill effluents :and also,, recognizing that there is no 
evidence to suggest that these compounds are formed during pulp bleaching or 
introduced with the raw wood, it was recommended that monitoring for these groups be 
deferred pending further investigation by the Ministry. 

Chlorinated dioxin and dibenzofuran, ana,lyses were not canied out by the Industry 
or the Ministry during the pre-regulation m,onitoring program. The protocols for 
analyzing these compounds in pulp and paper mill effluents were under review following 
some difficulties encountered in the USEPA /API, "Five Mill Study." Revised protocols 
were not available from the Ministry before the m,onitori,ng program was complete. 

Solvent extractables, were not monitored in the pre-regulation monitoring program. 
Although oil and grease may be present in pulp and paper wastes, there are many other 
compounds which may also be ,soluble in the solvent used for the analysis„thereby 
creating the potential for erroneous inteipretation of the results. This test group was 
not considered appropriate for pulp and paper noill effluents. 

PCB's, ,ATG 27, were not detected in the pre-regulation monitoring program. 
Although the United States EPA recognized PC'B's as a potential contaminant from mills 
that operated waste paper deinking processes, the m,anufacture of PCB's a,nd their use in 
inks has been prohibited in Canada for more than 10 yeai's which means their presence 
in waste paper is unlikely. Also,, studies in Sweden have determined that PCB^'s are not 
formed during bleaching operations.These results were was expected, since the chemical 
structure of the lignin molecule precludes lignin from being a precursor for PCB 
formation. 

Since PCB's are highly regulated in Outario and may only be stored in closed 

containers placed in approved containment areas, the potential for finding PCB's in mill 
effluents is close to zero. 

The regulation writing sub-committee agreed that semi-annoal monitoring for PCB's 
would be adequate bearing in mind that no PCB's had been detected in the pre- 
regulation monitoring program. 
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CONVENTIO'NAL MONITOfiING PARAMETERS 

Cyanides were detected at very low levels in the Industry's pre-regulatio'n 
monitoring program at ten of the mills but were not detected in the remairiing 17. 
Cyanides are not used in pulp and paper processing operations and there is no evidence 
to suggest that they are formed during processing. 

Sulphides were not monitored in the pre-regulation monitoring program although 

they .are known to be present in fcraft mill cooking liquors and condensates,. Although 
sulphides are toxic, the literature does not appear to implicate them as contributors to 
fcraft mill effluent toxicity, probably due tofhe ease with which they ,are oxidized, 
particularly by any residual chlorine that may be- present. 

OPEN CHARACTERIZATIONS: 

Table 3 indicates the chemical compounds or compound groups tenuuively idL-ntified 
by the "open organic scans" performed by the [nduslry and the Ministry during the pre- 
regulation monitoring program. As can be seen, the list is rather huge and none of the 
compounds detected appear on EMPPL. 

EMPPL represents the list of toxic contaminants which have been screened to-dale 
by the Ministry and found to be of concern. Of the total list, analytical protocols exist 
for about only 140' compounds and, for the most part, protocols do not exist for 
compounds not on the list. The lack of a protocol means that h is not possible to 
conduct acceptable qualitative analysis under the MISA monitoring program,. 

Compounds tentatively identified in the open scan data will be screened through 
the E.MPPL screening process to detenn,ine whether they are of concern. Where concerns 
are identified,, it will be necessary to positively identify the presence of the specific 
compound by more detailed analysis and then develop analytical protocols. Protocol 
development normally takes about one year' to complete and new compounds may be 
added to EMPPL provided protocols are developed before the regulation is prom,ulgated. 
If protocols are not developed before promulgation of the regulation, monitoring for 
these compounds may be required later under a limits regulation. 



4 SAMPLING AND FLOW MEASUREMENT 

In mid- 1987, the Ministry at the recommendation of the Joint Technical Committee, 
commissioned the consulting firm,, ""CANVIRO'", to undertake a study to review the _ 
adequacy of existing flow measurement and sampling equipment at each of the 27 mills. 
The report, "Flow Measurement and Sampling Study for the Pulp and Paper Sector in 
Ontario," was tabled before the JTC in March of 1988. As well as documenting the flow 
measurement and sampling devices, the report also documented the number and types of 
the major effluent streams at each mill 

For the purpose of the regulation development, the information contained in the 
"CANVIRO" report was used in combination with the Industry's knowledge of individual 
mills to characterize the number and types of effluent streams which would require 
monitoring. In most cases, the effluent streams, the sampling locations and the flow 
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measurement locations identified for monitoring purposes were the same as those 

presently in use at the mills. Some mills, however, have indicated in writing their 
intention to make changes to certain monitoring stations as a result of decisions to 
combine multiple outfalls into a single outfall or to install new flow measurement and 
sampling devices. 

Recognizing that these changes would not likely be forthcoming before the 
regulation was promulgated, it was decided to develop a regulation which would be 
general, covering the types of effluent to be monitored and the monitoring parameters 
required for each type of effluent. By doing this, amendments to the regulation in the 
future as monitoring stations are changed, will be avoided. 

The sampling points identified for the effluent streams at each mill were examined 

to determine whether they would yield information necessary to characterize the 
operations at the :mill,. Special attention was paid to those mills which operated more 
than one pulping process. 

In the case of mills operating both sulphite and mechanical pulping, it was not 
considered necessary to differentiate between the effluents from both operations since 
the concerns with both types of operation are similar. B0D5 and toxicity due to resin 
and fatty acids are the main areas of concern for these mills. 

At one baft mill, the Ministry has agreed to allow the mill to take sep.arate 
samples from the acid and alkaline sewers and combine them into a single sample for 
the purposes of the monitoring regulation. The two streams do subsequently combine in 
a channel prior to discharge to the receiver and it is known that the combined stream 
exhibits different characteristics from those of the individual streams,. 

The Ministry is Tcquirin.g the monitoring of cooling water streams. Cooling water 
streams arc ideniified in the "CANVIRO" report even 'hough many of them are not 
routinely monitored ur^ider current Ministry requirements. Also, monitoring is being 
required for backwash effkicnls from intake water treatment plants, emergency ovcrflcjw 
dischrirges and any continuous effJucnis from waste disposal, sites. Tliese dischLurge.^ were 
not identified in the CANVIRO report but such discharges are known to occur. 

Limited stormwater monitoring is being required at n)ost mills. Since the ])urpose of 
the stormwater nx)nitoring is to obtain a preliminary aNSCssment of the impact potential 
of stormwater discharges on surface waters, twice yeaily sampling Is recommended for 
those point source discharges selected for monitoring at the mills. This frequency v.ill 
provide an industry-wide data base of 110 samples. 

The report, "A Survey Of Stormwater Runoff At Ontario Pulp And Paper Mills," 
prepared by Beak Consultants Limited, provided information on the point and non-point 
stormwater disch,arges at each mill in Ontario. This information was not previously 
known to the Ministry and the report proved to be very valuable in forming the basis 
for stormwater monitoring requirements. The report categorized the stormwater 
discharges and rated each one on the basis of the land uses of the respective catchment 
areas. Based on the ratings, the regulation writing sub-committee agreed that 
stormwater discharges which originated from catchment areas having the following land 
uses should be monitored: 
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- bark storage 

- bulk storage and unloading 

- chip storage 

- coal storage 

- waste 'dispO'Sal sites 

- waste paper storage 

- wood storage. 

Using this criterion, 55 point source discharge points were identified for 
monitoring. These 55 discharge points are located at 19 of the mills. The remaining 8 
mills are not being required to monitor any stormwater discharges. 

f . FREQUENCY OF SAMPLING 

To assist with the selection of the frequencies with which samples should be 

collected under the monitoring regulation, the Minis&y consulted its own statistician 
and reviewed practices in other jurisdictions, most notably, the US Environmental 

Protection Agency. 

The number of samples needed to estimate the average concentration of a 
parameter to within some prescribed accuracy can be determined if some statistical 
measures are known, specifically the variability of the data or the coefficient of 
variation, and an acceptable relative error in the estimate of the mean. 

At the beginning of a new sampling program a reliable value for the variance or 
the coefficient of variation is not available and because of the lack of historical data 
the variance or the coefficient of variation may have to be estimated using best 
judgement. 

If we assume the data generated by the sampling progr,am will be approximately 
normally distributed and the variance is not known with assurance, the " Student's t " 
distribution may be used in place of the standard normal distribution. 

In determining an acceptable frequency of sampling, some knowledge of the 
expected variability and acceptable relative error in the estimate of the mean is 
required. Such information was not available for the chemicals or p,arameters of interest 
and, therefore, the Ministry had to make certain assumptions. It was assumed that a 
relative error of 25'%' in the estimate of a mean would be acceptable at a 95% 
significance level and that a value in the range of 0.40 to 0.50 for the coefficient of 
vaiiation could be assumed for a moderately variable parameter. This resulted in a 
sample size in the range of 12 to 15 as being necessary to est-unate a mean within the 
25% error range. 

Recognizing that the cost of monitoring per event would be relatively high, a value 
of twelve was taken for the sample size. Increasing the sample size to fifteen, for 
example, would not likely yield a sufficient increase in the precision to justify the 
projected, increase in costs. In general, therefore, for the purposes of monitoring, the 
minimum number of samples which should be collected is twelve. 

Applying this twelve sample requirement to an adequate data base on which limits 
can be formulated, leads to the following: 
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ij limits regulations formulated on the basis of monthly compliance require a 

data base with a minimum of twelve data points per month - ie. thrice weekly 
or daily sampling; 

i| limits regiilations formulated on the basis of qu,arterly compliance require a 

data base with a minimum of twelve data points per quarter - ie. weekly 
sampling; and 

c) limits regulations fO'mi_ulated on the basis of annud compliance require a data 
base with a minimum of twelve data points per year - ie. monthly sampling. 



!.„ DEVELOPMENT OF THE SECTOE CHARACTERIZATION LIST 

The Sector Characterization list was developed on the basis of the analysis of the 

pre-regulation monitoring data and best practicable judgement on the part of the 
regulation writing team.. The list comprises the majority of the compounds on EMPPL. 
Within ATG 19, the requirement is to analyze only as far' as "pyrene" since the balance 
of the compounds in this test ,group are not no^rmally associated with pulp and paper 
manufacturing. 

The analytical test groups included in the list are: 

Total metals ATG 9 

Mercury ATG 12 

Sulphide (kraft only) ATG 15 

Halogenated volatiles ATG 1 6 

Non-halogenated volatiles ATG 17 

B^ase neutral extractables ATG 19 

Acid extractables ATG 20 

Neutral extractables ATG 23 

Resin and Fatty Acids ATG 26 



Analytical test Groups Omitted From The Sector Characterlzalion list 



Total Cyanide, ATG 2 

Cyanides were detected at very low levels at some mills in the pre-regulation 
monitoring program. Because the levels were so low and because cyanides are not used 
or produced in pulp and paper making operations, the regulation writing sub-committee 
a,peed that further monitoring should not be required. 



Hydrides, ATG 1§ 

This class of compounds is not no.rra,ally associated with pulp and paper 

manufacturing operations although hydrides were found at a number of mills in trace 
concentrations. Also,, although the Industry only analyzed for .arsenic in its pre- 
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concentratio'ns. Also, although the Industiy only analyzed for arsenic in its pre- 

regulatio'n monitoriog program, in no case was the concentration in the effluent greater 
than that detected in the intake water. 

Since this class of compounds is not normally associated with pulp and paper 
manufacturing and since only 'trace levels were found in the pre- regulation monitoring 
program, the regulation writing sub-committee agreed that further monitoring for this 
test group was not warranted and that it should be excluded from the list, 

Hexavalent chromium, ATG 11 

The presence of hexavalent chromium might be expected in cases where chromafe 
compounds are used as rust inhibitors in cooling waters. Also, hexavalent chromium is 
known to be a potential contaminant of sodium chlorate used in the manufacture of 
chlorine dioxide at Ontario kraft mills. Since hexavalent chromium is not expected to be 
present in significant concentrations in mill effluents and will be accounted for in the 
determination of total chromium under ATG 9, the regulation writing sub-committee 
agreed that this parameter should be excluded from the list. 

Total Alkyl Lead, ATG 13 

This class of compounds is specific to the organic chem,ical and petroleum sectors 
and is not normally associated with pulp and paper manufacturing operations. For this 
reason, the regulation writing sub^committee agreed that this parameter should be 
excluded from the list. 

Phenolics, ATG 14 

This test is a non-specific test ori,ginally developed for the determination of 
"reactive" phenols in wastewaters and was not used in the pre-regulation monitoring 
program. The test has limited application to pulp and paper mill effluents because it 
relies on the formation of a coloured derivative which experiences interference from 

coloured polymeric compounds present in the effluents. It is known also, that a large 
number of phenolic constituents in pulp and paper mill effluents .are unreactive to 4- 
amino-antipyrenc. The value of the test is questionable, therefore, since it is not 
possible to know what compounds are being measured by the test or how to interpret 
the test results. 

Because of these concerns with the test, the regulation writing sub-committee 
apeed that this test group should be excluded from the list. 

Water Soluble Voiatiles, ATG 18 

The compounds in this test group ai& considered to be specific to the organic 

chemical sector and were not monitored in the pre-regulation monitoring program. 

There is no evidence to suggest that these compounds could be present in pulp and 

paper mill effluents, nor are they used in pulp and paper manufacturing operations. For 
these reasons, the regulation writing sub-committee agreed that this test group should 
be excluded from the list. 
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Pesticides and Herbicides^ ATG's 21 & 22 

As mentioned earlier, severe problems were encountered with the analyses for 

these .groups in, the pre-regulation monitoring program,. The m,atter is under investigation 
by the Ministry and if it is resolved before the regulation is promulgated,,, consideration 
will be given to including these test groups in the list 

For the present, the regulation writing sub-committee agreed that these groups 
should be excluded from, the list. 

Solvent Extractables, ATG 25 

This classical test is often used for the detemiination of mineral hydrocarbons in 

aqueous samples, commonly referred to as "oil and pease." The test is non-specific,, 
quantifying a .group of substances with co'mmon solubility in the extraction solvent used 
and not quantifying an absolute quantity of a ,specific substance. Pulp and paper mill 
e,ffl,uen,t is a complex matrix containing many organic substances that could become 
dissolved in the extraction solvent used for the test. Consequently,, any intent to apply 
this test for the sole purpose of determining the possible presence of oil and pease in 
mill effluents will yield results which are meaningless and potentially mi,sleading. 

An acidified mill effluent can potentially contain many types of organic substances' 
which will be soluble in the extraction solvent. Lignin de,gradation products, wood 
extractives, (resin and fatty acids) and low molecular weight pulping and bleaching by- 
prod.octs will all dissolve in the solvent in a non-specific and non-predictable manner. 
This would then lead to the reporting of elevated levels if the intention is to determine 
the levels of "oil and grease." 

A proper determination of hydrocarbons in pulp and paper m,ill effluent is only 
possible using component-specific gas chromatographic techniques. For these reasons, the 
regulation writing sub-committee agreed that this test group should be excluded from 
the list. 

Total PolyctiI,orin,ated Biphenyis, ATG 27 

As mentioned earlier, PCB's were not detected in any effluents tested in the pre- 
regulation monitoring program. 

The regulation writing sub-committee agreed to semi-,annual monitoring for PCB's 
at all mills and therefore, they are excluded, from, the sector characterization list. 



f „ PARAMETERS TO BE MONFTOREB' 

This section outfi.ne:s the p.arameters and the frequency .of monitoring that were 
recommended by the Regulation Writing Sub-Committee and endorsed by the Joint 

Technical Committee for inclusion in the monitoring regulation. 

The selection of parameters and the frequency of monitoring was based on analysis 
of the pre-regulation monitoring data and the best practical judgement of the regulation 

writing sub-committee. An attempt was made to airive at agreement on a set of rules 
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which could be used to determine the frequency at which specific compounds or groups 
■should be monitored. However, because so few EMP'PL compounds were detected in mill 
effluents in the pre-regulation monitoring program and even fewer were common to all 
'mill effluents, it was not possible to reach agreement on a set of rules. Instead, the 
committee agreed to deal with each pai'ameter individually, recognizing that the goals 
and objectives of the MISA monitoring program should not be overlooked. 

m PROCESS EFFLUENTS 

DAILY MQ'NrrORING 

This category of monitoring is used for conventional parameters which normally 

serve as indicators of process variability and which are traditional candidates for limits 
control. 

COD/DOC All mills are being required to analyze for one or' other of these two 

par;ameters on a daily basis. 

These parameters will provide basic information on the daily variability of 

mill effluents and reflect vmability in mill operations The data base which 
will be collected may be used to determine whether any useful correladon can 
be developed between CO'D, DO-C and B0'D5. If a correlation can be developed, 
it could potentially allow the phasing-out of BOD5 as a control parameter. 

A lar'ge number of mills are already conducting CO'D or DOC analyses for 
internal control purposes. The imposition of this requirement therefore, will 
not represent a major additional cost burden. 

Industry may wish to install continuous monitoring for DOC as a cost saving 
measure which is why it is being provided as an alternative to COD. 

Total Suspcpded Solids (TSS) 

Toui] suspended solids is being required on a daily basis. TSS is a 
conventional parameter which is of imi)ortance in thi^ :>ecLor because pulp and 
paper mill operations generate substantial (quaiUiiics of suspended sc^lids which 
must be removed before the einuenrs are discharged lo a vsatci course. All 
mills in Ontario have installed treaunent faciliiic.-^ for the removal of 
suspended solids but the data gathered under the mcinJioring program v> ill 
provide a base for the establishment of a regnkted limit tor this parameter. 

Consideration was given to requiring volatile suspended solids but VSS is a 
parameter more appropriately used in the control of biological treatment 
processes. Also, since ■the bulk of the suspended solids generated in this 
sector comprises wood fibres, VSS information would be of little use. For 
these reasons, VSS was not included as a daily requirement. It is being 
required on a weekly basis for those mills which operate biological treatment 
systems where it will provide an indication of the amounts of biological solids 
being discharged. 
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pH This parameter is currently being monitored at most mills under other 

requirements of the Ministry. It is a conventional parameter and is useful in 
providing basic information an the variability of mill effluents and reflects 
vmability in mill operations, particularly with respect to spills and plant 
upsets. 

Specific Conductance 

"This parameter will be used in conjunction with BODS and pH data to provide 
basic info^rmation on the variability of mill effluents and the frequeEcy of 
spills and plant upsets.. 

THRICE WEEKLY MONITORING 



BODS This parameter is a conventional parameter which has been monitored in this 

sector for ye.ai'S. It provides a measure of the amount of biodegradable 
organic material being discharged in a mill effluent. The BOD5 loading to a 
receiving watercourse can be co'irelated with dissolved oxygen levels and is a 
useful control parameter in, cases where the potential exists for oxygen 
depletion. 

This parameter is seen as one for which limits will he established for monthly 
compliance. Although mills have traditionally monitored this parameter on a 
daily basis, because COD/DOC is being required on a daily basis the 

regulation writing sub-committee agreed that thrice weekly monitoring would 
be adequate to provide sufficient data points for establishing limits. 

Resin and Fatty Acids 

Resin and Fatty Acids are found at all mills which produce pulp from raw 
wood,. Chlorinated resin and fatty acid.s are produced in operations which use 
chlorine or chlorine derivatives to bleach raw wood fibre. Both the non- 
chlorinated and chlorinated resin and fatty acids are known to be toxic. 

The regulation writing sub-committee a,greed that resin and fatty acids .are a 
group of chemicals that would likely be ca,ndidates for con'trol on a monthly 

compliance basis. Therefore, kraft, sulphite, mechanical and co^rrugating mills 
are being required to monitor for resin and fatty acids on a thrice weekly 
basis. 

To reduce the cost of RFA monitoring, the committee agreed that su,iTogate 
compounds would be used for the thrice weekly monitoring but that the total 
group, ATG 26, would be monitored on a ,monthly basis. This will be 
accomplished under the monthly sector characterization. 

The surrogate compounds for kraft mills will be dehydroabietic acid (DHA) 
and dichlorodehydroabietic acid (DCHA). DHA is the m,ost stable of the resin 
acids, is found in the effluents of all mills which pulp wood and is the 
compound used for calibrating the analytical equipment. Other resin and fatty 
acids .are less stable and are prone to bre^ak down during sample storage. 



DCHA is the most stable of the chlorinated resin acids and is considered the 
most suitable sunrogate for the chlorinated compounds. 

The surrogate compound for sulphite, mechanical and corrugating mills will be 
dehydroabietic acid only since none of the mills in these categories use 
chlorine or chlorine derivatives for bleaching wood fibres. 

The technology used to treat resin and fatty acids ( biological treatment ) is 
common to all compounds in the group which means that controlling the 

levels of the surrogates will also ensure reductions in the other acids in the 
group. It will probably only be necessary, therefore, to establish limits for 
the surrogate parameters to ensure effective control of the whole group. 



OTgano-clilorine (AOX) 



All nine of the kraft mills bleach at least some of their production using 

chlorine and chlorine derivatives. The regulation writing sub-committee agreed 
that AOX would likely be a candidate parameter for control and regulation on 
a monthly compliance basis. Therefore, the kraft mills .are being required to 
monitor thrice-weekly for AOX . 

The alternative to using a surrogate would be to require monitoring for a 
lengthy list of individual chlorinated compounds. Protocols only exist for a 

few such compounds and the Ministry would likely encounter difficulties in 
trying to establish limits on individual organo-chlorine compounds because 
data on the application of B ATEA is not available for most of these 

compounds... The use of AOX is a more practical approach and will allow limits 
to be established which will inherently .greatly reduce the discharge of 
individual organo-chlorine compounds 

A similar approach is being used in Sweden where limits oti the discharge of 
TOCl ( Total Organic Chlorine ) have been set. TOCl is a test which was 
developed in Sweden but is slighdy more complex than the AOX test and 
therefore less desirable for monitoring purposes. The TOCl test also gives a 
value which is significantly less than that for the AOX test when performed 
on the same sample. 



WEEKLY MONITORING 



Total Phosphorus and Nitrogen, 



These parameters are being required for mills which operate biological 

treatment systems with the addition of nutrients. Nutrient additions are often 
necessary for the efficient operation of bio-systems and the discharge of 
excess nutrients to a receiver could be cause for concern. 

Since the concentrations of these parameters are not expected to vary widely, _ 
the regulation writing sub-committee agreed that monitoring on a weekly basis 

was adequate to characterize these parameters. 
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Volatile Sospended Solids 



As discussed earlier, volatile suspended solids is a useful parairjcier which is 
often used to differeiuiate between biological and other suspended solids. In 
the case of pulp and paper mills, its use for this purpose is somewhat limited 
because the bulk of the suspended solids discharged by a pulp or paper mill 
normally comprises wood waste or fibre which will contribute to the level of 
volatile suspended solids. However, since mills which operate biological 
systems also have good primary treatment systems which remove the bulk of 
the suspended solids ahead of the bio-system, the test will potentially provide 
an indication of the levels of bio-solids being discharged. 

The regulation writing sub-committee apeed that weekly monitoring for this 
parameter would provide an adequate data base to determine v^hether bio- 
solids discharges are a significant problem,. 



Alumfnum 



As was discussed earlier, aluminum can be highly toxic in certain natural 

waters and can be deleterious to the growth and survival of fish. For these 
reasons, the regulation writing sub-comixdttee agreed that aluminum should be 
a candidate for control and high-frequency monitoring. 

In further discussions, it was pointed out by the Industty that the 
concentrations of aluminum, in respective mill effluents would likely not vary 
significantly because mills tend to use constant dosages of aluminum salts in 
their manufacturing operations. 

The committee finally agreed that weekly m,onitoring would be acceptable for 

this parameter. This would produce ,52 data points per mill. Also,, it can be 
expected, that the data produced, for various categories of mills will be able to 
be lumped together to fo^rm, an expanded data base for each category if 
needed,. 

Zinc ,As was discussed e;arlier„ zinc is known to be toxic and to accum,ulate in 

aquatic organisms but the concentrations of zinc in respective mill effluents 

are expected to remain fairly constant. 

Using a .similar' rationale as that used for aluminum, the regulation writing 
sub-committee agreed, that weekly monitoring would be appropriate for this 
parameter. 

MO'NTHLY MO'NITORING 



Nitrogen and Total Phosphoru,;s 

Monitoring of these parameters will provide an indication of nutrient loadings 

to the receivers. Under the Canad.a/Ontario Great Lakes Agreement,, there is 
an onus on Ontario tO' provide data on phosphorus discharges to the Great 
Lakes. 
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Sulphide 



Recognizing these concems, the regulation writing sub-committee agreed that 
monthly monitoring should be conducted at all mills. 



Although sulphide was not monitored in the pre-regulation monitoring 
program, due to its known toxicity and potential presence in kraft mill 

effluents,, the regulation writing sub-co^mmittee agreed that monthly 
monitoring of kraft mills process effluents for sulphide should be required. 



Eesin and Fatty Acids 



As discussed earlier, the regulation writing sub-committee agreed to monthly 

monitoring for the full range of RFA's in ATG 26 and thrice weekly 

monitoring of specific surrogate RFA compounds. 

■Organochlorines ( AOX ) 

The regulation writing sub-committee agreed that AOX monitoring should be 

required at any mill which uses chlorine or chlorine derivatives for pulp 
bleaching or brightening. It was agreed that all kraft mills would be required 
to monitor for AOX thrice weekly but it was felt this would be an excessive 
requirement for mills which only use chlorine compounds for pulp brightening. 

Currently, other than the kraft mills, only one small mill which manufactures 

fme papers from deinked, recycled paper uses chlorine compounds for 

brightening. The amount of organochlorines expected from this operation is 
small. 

The regulation writing sub-committee agreed that monthly monitoring would 
be adequate in this case to determine whether AOX discharges are a potential 
problem at this type of mill. 

Chlorinated DIbenzo-p-dioxins and Dibenzofurans 

It is known that these substances can be formed in processes which use 
•chlorine and/or chlorine derivatives to bleach fibre and it is reasonable to 

assume that they could be found in the effluents of any mill which produces 
or uses pulps which have been bleached with chlorine or chlori,ne derivatives. 

Ontario has nine kraft mills and one fine paper mill which are currently 

manufacturing bleached or brightened pulps using chlorine and/or chlorine 
compounds. 

The Ministry initially adopted the position that it would be necessary to 
conduct a detailed dioxin monitoring program within each kraft mill, 
p.articularly around the bleach plant,, in order to properly assess the amounts 
of these compounds which were being generated in each mill. Industry pointed 
out that it believed such studies were outside the purview of the MIS A 
monitoring program ,and could only be conducted in a meaningful manner if 
undertaken as a research project. 
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Industry also pointed out that the Pulp and Paper Research Institute of 

Canada is conducting a large scale study into the formation and reduction or 
elimination of these substances. In excess of $1 million has been spent to date 
on this study and the Industry now has a much better understanding of how 
and where diese substances are formed. 

On the understanding that the study results would be made available to the 
Ministry, it was finally agreed that only monitoring of effluent discharges 
would be required. 

Results of the study to date, published in October 1988, indicated that the 
mechanisms by which chlorinated dioxins and dibenzofurans are formed in 
mills are now known and that methods for potentially minimizing or 
preventing their formation have been developed. The industry is now 
evaluating the application of these methods at actual iTiills. 

After much discussion both inside and outside the regulation writing sub- 
committee, it was finally agreed that mills which use chlorine or chlorine 
derivatives for bleaching or brightening would be required to monitor monthly. 



Sector Characterizatiori. 



The Ministry adopted a position that 12 sector characterizations were 
necess,ary to complement the very small list of individual p,arameters selected 
for high-frequency monitoring.. Industry .argued that 12 was excessive because 
at least five characterizations had been conducted for each mill in the pre- 
regulation monitoring program. 

After considerable discussion both within and outside the committee, the 
regulation writing sub-committee agreed to a requirement of monthly sector 

ch,aracterizations. 

The .sector characterization includes the following groups: 

Total Metals - ATG 9 

Mercury . ATG 12 

Solphide (kraft only) - ATG 15 

Volatiles, halogenatecl - ATG 16 

¥olatiles,, iion-halogeriated - ATG 17 

Base neutral extractables - ATG 19 

Acid extractables - ATG 20 

Neutral extractables - ATG 23 

Mesin and Fatty Adds - ATG 26 
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Toxicity 



LC50, 96hr, Rainbow Trout and LC50, 48hr Daphnia magna toxicity testing is 
being required by the Minisoy on a monthly basis for all process effluent 
streams at all mills. This is Mi.nis'try policy and was not negotiable. 

The rainbow trout testing will provide information an the acute toxicity of 
the effluents and allow comparison with other historical or reported data. 

The Daphnia magna testing will provide information on the suitability of this 
test as a possible replacement for the rainbow trout test. Daphnia .are 
generally more sensitive and respond more rapidly to toxicants than fish. 
Also, because of their small size, only small amounts of effluent ,are required 
for each test. 

In the case of rainbow trout testing, should the results for three consecutive 

months prove the effluent to be non-lethal, the frequency of testing will be 
reduced to once every three months, for a total number of 6 tests. This relief 
will not apply in the case of the Da phnia magna testing. 



BI-MONTHLY MONITORING 



Chlorinated Dioxiiis and Dibenzofurans 



For mills which continuously use but do not manufacture bleached pulp in 
their operations, the Ministry adopted a pO'Sition that dioxin monitoring should 
be required 12 times per year. The Industr)/ argued that this was an excessive 
requirement and would be particularly onerous on some of the smaller mills. 
To support this position, Industry tabled a report before the regulation 
writing sub-committee which documented that dioxins would not be found in 
the effluents of most of these mills using the method detection limits 
cuixently employed by the Ministry. 

The Misa Advisory Committee, in its review of the draft regulation, 
recommended that the level of testing should be reduced to 6 times per year. 

Acting on the advice of the Misa Advisory Committee, the regulation writing 
sub-committee agreed to testing on a bi-monthly basis. 

For those mills which use bleached pulp intermittently, normally under 

emergency situations to replace other types of pulps, the regulation writing 
sub-committee agreed that monitoring should be conducted once per month, at 
a time when the mill is using bleached pulp, for every month in which 
bleached pulp is used, up to a maximum of six tests. 
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SEMI-ANNUAL MONITORING 



Chlorin,atecl DIoxins and Dibenzofurans 



As p.art of the issue of dioxin monitoring, the regulation writing sub- 
committee debated the question of the frequency of monitoring for those mills 
which do not manufacture or use bleached pulp. There is little likelihood of 
finding dioxios in the effluents of these mills but it was recognized that some 
monitoring would be required to document their absence. 
The regulation writing sub-committee finally agreed that semi-annual 
monitoring for these mills would be appropriate. 

O'pen characterization 

Given that three open characterizations were performed in the pre-regulation 

monitoring program and that one additional characterization will be performed 
by the Ministry as part of the Ministry audit program, the regulation writing 
sub-com,mittee agreed that two open scans should be required. 

Inorganic open cbaracterizations ( ATG 29 ) are not being required as they 
■were not considered appropriate for this sector. The testing for metals ( 
ATG 9 ) being perfo^rmed under the sector characterization was considered 
adequate for ch.aracterizing pulp and paper mill effluents. 

Due to the large number of compounds present in most pulp and paper mill 
wastes, it can be .argued that characterizati,ons can only be considered 
indicative of some of the compounds present and each test is likely to yield, 
slight differences from, the one before. For this reason, perforniing additional 

characterizations is unlikely to yield more useful information and would be an 
unnecessary cost burden on the Sector. 

9.2 COOLING WATER EFFLUENTS 
MONTHLY MONITORING 

The regulation writing sub-committee agreed that testing for COD/DOC, total 

suspended solids, pH and specific conductance on a monthly basis would be 
adequate to characterize cooling water effluents and to determine whether 
they are contaminated with process wastes. 

Toxicity testing is being required on all cooling water discharges on a 

monthly basis as Ministty policy. A mechanism is provided whereby the 
frequency of toxicity testing may be reduced to quarterly if during the 
testing, 5 or more of the 10' fish survive at each dilution in each of three' 
consecutive monthly tests. 

Where chromium or zinc containing additives are used as corrosion inhibitors 

or conditioners, there is an additional requirement to monitor for these two 
metals on a monthly basis. 
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§3 WASTE DISPOSAL SITE EFFLUENTS 

MQ'NTHLY MO'NITO'RMG 

BODS, .suspended solids,ni'trogen, p'hosphoms and pH are conventional 
parameters which the regulatioo writing sub-committee agreed should be 
required for any leachate which flows continuously from a waste disposal site. 
Montlily monitoring of these effluents is considered adequate to provide 
preliminary information on the quality of the dischai'ges from these sites-. 

Total metals, ATG 9, and mercury, ATG 12, are being required additionally for 
any waste disposal site which receives chemical sludges or muds resulting from 
mill operations. 

The committee also agreed that Acid extractables, ATG 20, and Resin and 
Fatty Acids, ATG 26, should be required as part of the monthly monitoring 
since b^ark and wood wastes which can give rise to these parameters, are 
disposed of at these sites. 



M BACKWASH EFFLUENTS 

MO'NTHLY MQNrrO'RTNG 

The regulation writing sub-committee considered COD/DOC, pH and total 
suspended solids to be an adequate list of p,arameters for the monitoring of 
backwash effluents from mill intake water treatment operations. Monthly 
monitoring is deemed sufficient to characterize these discharges which 
primarily contain the suspended solids removed in the treatment operations. 

Where aluminum salts (alum ) are used to enhance the removal of solids or 
turbidity from the intake water, the committee considered that monitoring for 
aluminum ( ATG 9 ) should also be required. 



9.5 EMERGENCY OVERFLOW EFFLUENTS 

PER EVENT 

From its knowledge of the industry, the regulation writing sub-committee _ 

acknowledged that emergency overflows .are part of the day-to-day operations 
at most mills. In many cases, however,, emergency overflows are conveyed into 
process sewers and will be monitored as part of the process effluent. The 
committee agreed, therefore, that this section of the regulation should only 
deal with those emergency overflows that would not be monitored by other 
requirements of the regulation, 
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Emergency overflows are defined as those overflows which bypass any 

'treatment system prior tO' discharge to a surface watercourse and the 
committee agreed" that monitoring for CODj©OC, pH, specific conductivity and 
total suspended solids would be appropriate to determine whether further 
investigation of these streams would be warranted under the limits regulation. 

Requiring the mills to monitor for additional p,arameters was considered. As 
most emergency overflows are of short duration or can be expected to 
contain the same compounds as process effluents, more detailed 
ch.aracterization at this time was considered unnecessary. 



m STO'RMWATER EFFLUENTS 
SEMI-ANNUALLY 



Stormwater monitoring is being required on a limited basis at a number of 
mills. 

The "CANVIRO" report idendfi,ed nearly forty sep,arate point-source, 
stormwater disch,arges and the Industty reported in excess of fifty. To obtain 
a more accurate picture of the stormwater discharges a consultant was 
retained by the JTC to review the stormwater dischar;ges at each mill, classify 
and rate the discharges according to their potential impact on the 
environment and to m,ake recommendations with respect to which disch,arge 
points should be monitored. 

The consulting firm, Be,ak Consultants Ltd, submitted its report in November 
1988. The report indicated a total of 247 stormwater disch,arges at the 27 
mills in Ontario. Of that total, 139 are point sources discharging directly to 
surface watercourses either through closed pipes or open channels and the 
remaining 108 are non-point, diffuse dischajges. 

It is interesting to note that although there are a large number of discharge 
points, the stormwater contribution to the total effluent discharged from the 
industry is relatively small. The estimated annual volume of stormwater 
discharged from all 27 mills, ( point sources, diffuse sources and stO'imwater 
entering mill process effluent sewers ) is less than 1% of the annual volume 
of effluent disch^aiged by the 27 mills. Further, the estimated annual volume 
of stormwater discharged directly to surface watercourses that may contain 
parameters of concern, ( based on the consultant's assessment ) is less than 
0.5% of the annual volume of effluent. 

Stormwater runs off a variety of catchment .areas on mill sites. Of the 
catchment areas identified by the consultant, the most likely to have 
stormwater that may contain parameters of concern and for which monitoring 
is recommended are the following landuse types: 

* storage/unloading * waste paper 

* wood storage * disposal sites 

* chip storage * bark storage 

* coal storage 
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The regulation writing sub=committee, based on recommendations of the Strom 
water sub-committee,, recommended that monitoring be required only for point 
source dischiarges as sampling and flow estimation for diffuse sources is 
extremely difficult. In addition, where a mill has more than one catchm_ent 
area which is used for the storage of wood, chips, bark, waste paper or coal, 
the committee recommended that the mill only be requked to monitor the 
largest of the catchment areas for each land use category. Monitoring is being 
required at a total of 55 point source discharges among 19 mills. Grab samples 
are recO'mmended. 

Schedule A, subsection 9, indicates the recommended analytical p,arameters for 
each land use category. These parameters were developed largely on the basis 

of the B€..ak report and additional concerns that were expressed by the 
Ministry to the committee. 



m QUALITY ASSURANCE/QUALITY CONTROL 

Quality assurance and quality control (QA/QC) encompass all of the procedures 

undertaken to ensure that the data produced are generated within known probability 
limits of accuracy and precision. 

Quality assurance is the overall verification program which provides producers and 
users of data the assurance that predefined levels of confidence are met. Quality 
assurance comprises two elements: quality control and quality assessment. 

Quality con'trol is the overall system of guidelines, procedures and practices which 
are designed to regulate and control the quality of products or services to comply with 
previously established performance criteria and standards. 

Quality assessment is the overall system of activities which ensure that quality 
control is being performed effectively. This is carried out immediately following quality 

conttol and involves evaluation and auditing of quality con-trol data to ensure the 
success of the quality control program. 

QA/QC is one of the most important aspects of the MIS A monitori,ng regulations. 
The QA/QC program includes many of the small but essential activities ranging from 
proving the cleanliness of sample bottles, using proper sampling equipment, containers 
and preservatives, calibrating instruments, validating the authenticity of stand.ards, 
through to documenting performance. Omission of one of these acttvities can lead to 
unreliable data resulting in improper conclusions and perhaps inappropriate actions. 

In order to verify the procedures being used, all mills will be required to run a 
numher of quality control samples in addition to the regular samples. Details of these 

additional requirements .are set forth in Sections 23 to 26, inclusive. 
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II.. 



ECONOMIC CONSIDEEATIONS 



COST OF MO'NITORING 

Detailed estimates of the capital and operating and maintenance (O & M) costs 

associated with the fivt primary monitoring functions and their financial implications are 
presented in the MOE's Policy and Planning Branch report " Monitoring Costs and Their 
Implications for Ontario's Pulp and Paper Sector (February 1989)." 

The five prim,ary monitoring functions specified in the Regulation ,are sampling, flow 
measurement, chemicd, analysis, toncity testing and the reporting of data. In addition," 
the costs associated with the transportation of samples from the mills to labs located in 
either Toronto or Montteal were estimated. 

Table 11.1 pro¥ides a summary of total capital md O & M costs for each monitoring 
function. 



TABLE 11.1 
Syil.MAn¥ OiF eAPITAL AMD OPERATING. AMD MASNTENANCE COSTS 
lY MOMrTORilNQ IFUNCTION ($1„©W») 



IMQ^NITORINIG FUMCTON 


CAPITAL 

COSTS 


O £ H 

COSTS 


TOTAL 1 


$ 


% 


Sampling 


$817.70 


$1,260.80 


$2,07B.20 


22.52% 


Transporalalion 




IISS.IQ 


$155,10 


1.SS% 


Fkm im«asyremerit 


$2.79.8.50 


$17.30 


$2„B25.S0 


3.0.62% 


Roytifw analysis 




$3,381 .00 


$3. 38 1.00 


3©.63% 


ToxieMf Idsling 




$302.40 


$302.40 


3.28.% 


Reporting 


$206.60 


$2iO.M 


$487.50 


S,.2S% 


TOTALS: 


$a, 822.80 


$5,407.20 


$i.230.0Q 


100.00% 



Flow meas'iireme.nt installations account for .almost $3 million of the total $3.8 
million total_ capital cost estimate while chemical .analyses accounts for $3.4 million of the 
total $5.4 million O & M cost estimate. The actual capital and O & M costs may v.ary by 
± 25% and ± 15%' respectively, because of unce.rtainties and contingencies. 

The capital and O & M costs among e.ach .of 'the four mill sub-categories is shown 
in Table 1 L2 Clearly, the kraft mills bear the largest share of the total $9.2 million 
estimated cost as.sociated with the MIS A monitoring requirem.ents. This is mainly due to 
the fact that the analytical requirements are more extensive and rigorous for the kraft 
mills than the rem.aining mills. Total monitoring costs for each mill range from $132..- 350' 
to $1,517300. 
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TABLt 11.2 

SUMMMY 'OF CAPITAL AND OPERATfNG AND MAINTENANCE COSTS 
BY MILL SyB-CATEGQAY (|1<,0'0(}'s) 



M.O'M!ITOBII:NG' FUNCTION 


CAPITAL 
COfTS 


O & Ml 
COS IS 


TOTAL 


1 % 


Kraft 

Sylphit'a - Mioeh'.aiiiical 
Cofrugiatiri'g 
B«lnking-BO'ard-IFin Paipsr 


$2,360.40 
$738.40 

31S,.3 
$40a,.70 


$2,280.20 

$1,3'44.§0' 

$48e.,60 

$1„2i2.i'0 


$4,640 ,.60 

$2,083.30 

$'i8"04.M' 

$1,701. '30 


1534.59% 
688.92% 
2'6'6.17%' 
5'62.6'0%' 


TOTALS: 


$3,822.80 


$5,407.30 


$9,230.10 


,3052.28% 



Table 7 provides a suimmary of the estimated ari'alytical costs for samples from each 
of the various effloeot streams poteo,ti,alIy to be ,m'On,itored 'ateach milL locluded also is 
an estimate of the proj'ected total an,alytical costs for each mill.. These estimates are 
based oo current knowledge of the number of effluent stteams at each mill which will 
have to be monitored,., Th,e exact number will not be known unti,l malls submit accurate, 
information in the initial report. 

Because the number of discharge points varies from mill to mill, costs are not 
necessarily in proporti'On to the size of the mill 'Or prod,uction levels, 'Small mils with a 
large number of discharge points are faced, with a disproportionate cost relative to large 

mills with a single discharge. 

Estimates of the total cost for chemcal 'aO'Elysis and toxicity testing at individual 
mills, range from a low of approximately $83,000,00 to a high of approximately 
$296,000.00, The average cost per mill is calculated at about $134,000.00. The total cost 

for chemical analysis 'an^d toxicity testing for the sector is esti,mated at $,3.6 million. 

For mills in Northern Ontario, sam,ples wi,ll most likely have to be tr'ansported to 

the Toronto area, to Montreal or to Winnipeg for analysis because laborato'ry capability 

for most of the analytical requirements does not exist locally. Transportation costs for 
these ■mills will likely be high. 

As discussed in Section 7, the monilori,ng pro,gr:am is based on generaling sufficient 
data for the development of the Limits Regulation. The estimated cost 'Of chemiC'al 
analysis was com,pared to costs that would have resulted from an alternative monitoring 
program requiring more frequent testing of process effluent streams. If, for the purposes 
of comparing an alternative sampling program, analyses required on a thrice weekly basis 
were assumed to be required on a 'daily basis and an,alyses required 'On a w^eeUy basis 
were assumed to be re.quired on a ■thrice weekly b'asis, the total cost of chemical an„alyses 
would be more than double the origin,al cost. Thi,s provides an indi,cati'On that cO'Sts were 
taken in^to consideration when developing the frequency of chemiC'd ,analyses. 

Table 8 indiC'Etes the cos'ts for individU'il analytical tests used in C'alculating the 
total .analytical costs for each type of process effluent, a cooling water effluent,, a waste 
disposal site effluent, a backwash effluent, an emergency overflow effluent and each type 
of point source storm watef effluent. 

These costs were developed, by the MOE Lab'Oratories .after contacting a number of 
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These cO'Sts were developed by the MOE Laboratories after contacting a number of 
commercial facilities. They are believed to reflect a reasonable average commercial cost. 
Mills may elect to perform some of the analyses in their own laboratories, presumably at 
lower cost. 



FINANCIAL IMPLICATIONS 

To provide an indication of the implication of the potential capital needs, estimates 

of incremental capital costs for monitoring were taken as a percentage of average capital 
expenditures since 1981. The results range from 0.1 %> to 1.5%' with the majority of the 
firms less than 0.8%. 

Estimates of incremental O & M costs for monitoring were taken as a percentage of 
average after-tax earnings since 1981 to provide an indication of their impact on profits. 
Apart from one firm, for which long-term data were not available, these figures range 
from 0.2% to 3.1%. 

Another measure of the impact of O' & M costs for mjOEitoring is their' imipacts on 
the rates of return on capital employed. For all but the one firm mentioned above, the 
difference in average rate of return since 1981 is less than, 0.1%'. 

It is recognized that the pulp and paper industry is quite cyclical and is very 
sensitive to national and international business conditions. The industry is currently 
riding the crest of the economic recovery. The Canadian Pulp and Paper Association 
(CPPA) reports that Canadian newsprint mills operated at 99% of capacity in 1988, 
surpassing the 1987 level of 98%, Operating rates in 1988 for wood pulp and paperboard 
production, respectively at 95% and 97% of capacity, were slightly below the rates for 
1987. The CPPA also reported that the total production of paper and paperboard 
exceeded 16.6 million metric tons (tonnes) for 1988,, representing a 3.7% increase over 
1987 and 9.0% increase over 1986. 

Pulp and paper companies are generally experiencing record levels of earnings at 
present and healthy rates of return on assets and investments. Forecasts for the pulp 
and paper industry in 1989 suggest that it will be another good year, although perhaps 
not a banner year like the previous two. The recent appreciation of the Canadian dollar, 
relative to the U.S. dollar, is likely to repress profits in' 1989. As new production 
capacity comes on stteam in 1990 and beyond, prices and profits are likely to be reduced 
further. 

Based on current financial health and short-run prospects of the industry and 
financial statistics of the individual firm,s for which data are available, there is no 
indication that the incremental costs of the MISA monitoring programme will impose 
significant burdens on the financial capabilities of firms in the pulp and paper sector. 
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APPENDIX 1 



SUMMARY DATA OF ONTARIO MILLS 



Name: ABITIBtPRICE INC., FORT WILLIAM DIVISION, THUNDER BAY 

History: The mill was ori,gin.ally established in 1922 as a. groundwood 

mill Subsequently, a sulphite mill was cons'tructed which 
operated until the end of 1981 when it was replaced with a 
chemi-mechanical pulping process. 



Manufacturiiig LSummary: 

Mill Employees: 
Production: 

Saleable product: 
Effluent Treatment: 

EfOuent Discharge: 



Groundwood pulping 
Chemi-mechanical pulping 
Paper makin,g 

300 

235 tonne/day .groundwood pulp 
135 tonne/day chem- mechanical pulp 

383 tonne/day Newsprint 

Primary: 

Woodroom effluent: Clarifier followed by settling pond 
Final mill effluent: 3 settling ponds 

14.160 m3/day to Thunder Bay, Lake Superior 



Name: ABTTIBI-PRICE INC., IROQUOIS FALLS DIVISION, IROQUOIS FALLS 

History: This mill is the largest Abitibi-Price newsprint mill in O'ntario. 

The niill was cons'tructed in 1914-15 in conjunction with a 
series of three hydro-electric generating stations on the Abitibi 
River., The mill operates a high yield sulphite pulping process 
( without recovery ) and produces poundwood pulp. 



Maii.uf acturing S ummary : 

Mill Employees: 
Production: 

Saleable product: 
Effluent Treatment: 

Effluent Discharge: 



Groundwood pulping 
Sulphite pulping 
Paper Making 

1000 

620' tonne/day groundwood. pulp 
205 tonne/day sulphite pulp 

825 tonne/day Newsprint 

Primary: 

Final mill effluent: 2 clarifiers in parallel 

53300 m3/day to Abitibi River. 



Name: ABITIBI=PRICE INC., THUNDER BAY DIVISION, THUNDER BAY 

History: iTie mill is located in Thunder B^ay and was established in 1926. 

It currently operates a high yield sulphite pulping process and 
produces ,groimdwood pulp. 



Manufacturing Summary: 

Mill Employees: 
Production: 

Saleable product: 
Effluent Treatment: 



Effluent Discharge: 



Groundwood pElping 

Sulphite pulping 
Paper making, 

325 

320 tonne/day groundwood pulp 

120 tonne/day sulphite pulp 

442 tonne/day Newsprint 

Primary: 

Woodroom: Clarifier 

Final mill effluent: 2 settling lagoons 

35,000 m3/day to Thunder Bay, Lake Superior. 



Name: ABITIBI-PEICE INC., PRO'VINCIAL PAPERS DIVISION, THUNDER BAY 

History: The mill is located in Thunder B^ay and was originally 

constructed as a sulphite mill in 1919.. In 1922 the mill began 
its first paper production and later, groundwood pulp 

production was added. In 1978 the sulphite pulping process was 
shut down and the mill now purchases m,arket pulps to provide 
furnish. 



Manufacturing Summary: 

Mill Employe'es: 
Production: 
Saleable product: 
EfWuent Treatment: 



Groundwood pulping 
Paper making 

250 

125 tonne/day ,groundwood pulp' 

442 tonne/day fme and coated papers 

Pri'mafy: 

Woodroom effluent: Clarifier 
Mill effluent: Settling Pood 



Effluent Discharge: 



47,000 m3/day to Thunder Bay, Lake Superior. 



Name: 



BEAVERWOOD FffiEE CO. LTD., THOROLD 



History: 



Manufacturing Summary: 

Miill Employees: 
Saleable product: 
Effluent Treatment: 



Efflueiit Discharge: 



The mill was established in Thorold in, 1913, producing a 
variety of boajd and paper pToducts. Prior to 1976 the mill 
produced groundwood pulp and purchased m.arket pulp and 
waste paper products to manufacture newsprint and boai'd. The 
mill now uses 100^% purchased recycled waste paper and board 
as feedstock and no longer manEfactures newsprint. 

Waste paper and board pulping 

Paperboard formation 

160 

273 tonne/day paperboard 

Primary: 

Final mill effluent: Clarifier and emergency spill 
pond. 

14,000 m3/day to Old Welland Canal 



Name: 
History. 



BOISE CASCADE CANADA LTD., FORT FRANCES 



Manufacturing Summary: 



Mill Employees: 
Production: 

Saleable product: 

Effluent Treatment: 



Effluent Discharge: 



The mill was established in 1914 as a groandwood mill. In 1971 
a kraft mill was added. 

Kraft pulping 
Pulp bleaching 
Groundwood pulping 
Paper making 
Market pulp production 

1000 

600 tonne/day Groundwood pulp 
500 tonne/day Bleached Kraft pulp 

660 tonne/day Groundwood specialty 
440 tonne/day Market bleached kr'aft pulp. 

Primary: 

Paper mill effluent: Clarifier 

Woodroom effluent: Clarifier 

Final mill effluent: 2 settling lagoons 

Secondary: 

Final mill effluent: Aerated lagoon 

93,000 m3/day to Rainy River 



Nain.e: 
History: 



BOISE CASCADE CANADA LTD,., KENOMA 



Manufacturing, Summary: 

Mill Employees: 
Production: 

Saleable, product 

Effluent Treatment: 

Efnuent Discharge: 



The mill located in the town of Kenora was established in 

1924. The mill operates a high yield sulphite pulping process 

( without recovery ) and produces groundwood pulp. 

Groundwood pulping 
Sulphite pulping 
Paper m^ng 

850 

575 tonne/day groundwood pulp 

245 ton,ne/day sulphite pulp 

700 tonne/day newsprint 

100 tonne/day groundwood specialty 

Primary : 

Woodroom and mill effluent: Clarifier 

4.8,800 .m3/d.ay to Winnipeg River 



Name: CANADIAN PACIFIC FOREST PRODUCTS LTD, DRYDEN 

History: Located in Drydcn, the comp;iny, originally Drydcn Timber and 

Power Comf)ar]y, was formed in 1910, Produclion of knift pulp 
and sheathing began in 1913. In \91^K Great lakes Forest 
Products Ltd, purchased the mill and undertook a major 
modernization and expansion program which included u})-to-datc 
pollution abatement measures. Formally known as Great Lakes 
Forest Products Ltd.. 



Manufactu,ring Summ,ary: 

Mill. Em.plO'yees:. 
Saleable product: 

Effluent Treatment: 



Kraft pulping 
Pulp bleaching 
Paper making 

1030 

670 tonne/day bleached kraft pulp 
286 tonne/day fine papers 

Primary: 

Mill effluent: Claiifier and spill pond 

Sec ondar y 

Mill effluent: .aerated lagoon followed by settling 
pond 



Effliient Discharge: 



84,000 m3/day to Wabigoon River. 



Name: CANADIAN PACIFIC FOREST PRODUCTS LTD., THUNDER BAY 

History: The mill is located in Thunder B.ay and began operation in 1924 

as a ,groundwood mill. A newsprint mill was constructed in 
1927 and a sulphite niill was added in 1936. In 1966, a kraft 
mill was constructed followed by a second kraft mill in 1976. 
Spent sulphite liquors from the sulphite mill are recovered in 
the kraft mill recovery system. Formally known as Great 
L;akes Forest Products Ltd.. 



Manufacturing Summary: 



Mill, Employees: 
ProductiO'n: 



Effluent Treatment: 



Effluent Discharge: 



Kraft pulping 
Pulp bleaching 
Groundw'ood pulping 
Sulphite pulping 
Paper making 

1033 

910 tonne/day Groundwood pulp 
300 tonne/day Sulphite pulp 
1300 a.d. tonne/day Bleached kiaft pulp 

1170 tonne/day Newsprint 

Primary : 

News mill effluent: 2 Claiifiers 
Kraft mill effluent: 2 Clarifiers 

222,000 m3/day to Kamanistikwia River. 



Name: 
History: 



DO'MTAR INC., FINE PAPERS DIYISIO'N, CORNWALL 



Manufacturing Summary: 

Mill Employees: 
Pro-ductiou: 
Saleable product: 



The mill was established in 1883 as a groundwood mill. In 1888 

the mill added a sulphite pulping operation. A soda pulp mill 

was added in 1927 but was converted to a kraft mill in the 
1940' s.. The sulphite and groundwood mills were shut down in 
the 1970's. The 'mill purchases market pulps to supplement its 
furnish. 

Kraft pulping 
Pulp bleaching 
Paper making 

1450 

400 tonne/day Bleached kraft pulp 

200 tonne/day Paperboard 
600 tonne/day Fine paper 



Effluent Treatment: 



Efflyent Discharge* 



Primary: 

Mill main effluent: Clarifier 

102,400 m3/d to St. Lawrence River 



Name: DOMTAR INC., CONTAINERBOARD DIVISION, RED ROCK 

History: The mill was built in 1945 as a sulphite mill and was converted 

to a kraft mill in 1959. In 1961, the mill was purchased by 
Domtar Inc.. The mill was expanded and renovated in 1970. 



Manufacturing Summary: 



Mill Employees: 



Kraft pulping 
Pulp bleaching 
Gro'undwood pulping 
Paper making 

650 



Productioii: 

Saleable Pro-duct 
Effluent Treatment: 

Effluent Discharge: 



600 tonne/day Kraft pulp 
150 tonne/day Ground wood pulp 
50 tonne/day Semi-bleached kraft pulp 

600 tonne/day Linerbo.ard 
200 tonne/day Newsprint 

Primary: 

Mill effluent: Qarifier and spill pond 

91,000 m3/day to Nipigon Bay, Lake Superior 



Name: DOMTAR INC., FLNE PAPERS DTVISION, ST. CATHARMES 

History: A mill was first established at this site in 1878. Today the mill 

no longer produces pulp but manufactures fine papers from 
purchased pulps and recycled clean waste paper. 



Manufacturing Summary: 

Mill Employees: 
Saleable product: 



Repulping 
Paper m.aking 

500 

200 tonne/day fine paper 



Effluent Treatment: 



Effluent Discharge: 



Primary: 

Mill effluent; Clarifier 

9 J52 m3/d.ay to O'M Welland Canal 



Name: DOMTAR INC., CONTAMERBOARD DIVISIO'N, TRENTON 

History: The mai was established in Trenton in 1926. Originally the 

mill produced soda pulp from cereal straws but in 1951 this 

process was replaced with a neutral sulphite semi-chemical 
process for pulping wood,,. In the IPTO's, the mill was 
modernized and the NSSC process was converted to caustic 
semi-chemical pulping which eliminated the use of sulphur. 
Waste pulping liquors are- collected and sold for use as a dust 
suppressant. The niill also processes recycled waste corrugating 
medium and bo,ard. 



Mamifacturing Sum,m;ary: 

M,iII Employees: 
Product ioii: 
Saleable product: 
Effluent Treatmen,t: 
Effluent Discharge: 



Semi-chemical pulping 
Board m:aking 

140 

130 tonne/day semi-chemical pulp 

282 toinne/day Corrugating medium 
Recovery and reuse of spent pulping liquors. 
3 JOO m3/day to Trent River 



Name: 
History: 



E.B,. EDDY FOREST PRO'DUCTS LTD.,, ESPANOLA 



Manofacturing Summary: 

Mill Employees: 
Saleable Product: 



The mill started operation in 1902 as a groundwoo,d pulp mill. 
In 1936, the mill was closed down and did not reopen until 
1946 when a new kraft mill was constructed. The groundwood 
mill was shut down in 1966. In the late 1970's, the mill 
underwent a modernization program which included the 
installation of an oxygen delignification process and the 
installation of secondary effluent treatment. 

'Kraft pulping 
Pulp bleach,ing 
Paper m,,aking 

940 

900 tonne/day Bleached kraft pulp 
120 tonne/day Kraft specialty paper 
20 tonne/day Fine papers 



Efflueiit Treatment: 



Primary: 



Effluent Discharge: 



Woodroom efflEent: Settling Lagoon 

Paper mill effluent: 2 clarifiers 

Secondary: 

Final mill effluent: aerated lagoon 

117,600 m3/day to the Spanish River. 



Name: 
History: 



E.B. EDDY FOREST PRODUCTS LTD., OTTAWA 



Manufacturing Summary: 
Mill Employees: 
Production: 
Effluent Treatment: 

Effl,uent Discharge: 



The mill commenced operations in 1905 producing a vmety of 
paper and board prodocts. In 1979, the paperboard mill was 
shut down and the mill cu,rrently produces fine papers. The 
mill is essentially integrated with the E.B. Eddy pulp mill in 
Hull, Quebec which lies across the Ottawa River. 

Paper making 

600 

200 tonne/day Fine papers 

Primary : 

Mill effluent: Clarifier 

7,950 m3/day to Ottawa River 



Name: 



History: 



ERASER INC., THOROLD 



Manufacturing Summary: 

Mill Employees: 
Saleable Product: 
Effluent Treatment: 



The mill was established in Thorold in 1903. It now 
manufactures fine papers from deinked recycled waste paper 

and purchased pulps. In the 1970''s, the mill installed a high- 
rate biological oxidation system to treat the effluent from the 
deinking plant. 
Waste paper delinking 
Paper making 

625 

270 tonne/day Fine papers 

Primary: 

Final Effluent: Clarifier 



Secondary: 



Effluent Discharge- 



Final effluent: High-rate biological oxidation followed by 
Clarifier 

25,300 m3/day to Old Welland Canal 



Name: 



History: 



JAMES RIVER MARATHON LIMITED, MARATHON 



Manufacturing Summary: 

Mill Employees: 
Production: 
Efnueiit: Treatmjent: 



Effluent Discharge: 



The mill was constructed as a kraft mill in 1945. In the late 

1970' s, the mill embarked on a modernization program and in 
1984 installed a foam retention lagoon and a diffnser outfall 

into Lalce Superior which eliminated a long-standing aesthetic 
problem associated with the miirs disch,arge. 

Kjaft pulping 
Pulp bleaching 

600 

440 tonne/day Bleached kraft pulp 

Primary: 

Mill effluent: Clmifier 

Final mill effluent: Diffuser outfall 

64,530 m3/day to L,Eike Superior 



Name: KIMBERLY CLARK OF CANADA LTD., HUNTSVILLE 

History: The mill was constonicted in M.arch 1971 and uses purchased 

bleached kraft pulp to manufacture tissue. It is the largest 
tissue mill in Canada. 



Manufacturing Summary: 
Mill Employees: 
Production: 
Efnuent Treatment: 

Effluent Discharge: 



Paper making (Tissue) 

70 

95 torme/day Tissue 

Primary: 

Mill effluent: Clarifier, polishing basins and percolating bed in 
winter or spray irrigation in the summer. 

425 m3/day to Muskoka River 



Name: KIMBERLY CLARK O'F CANADA LTD., ST. CATHARINES 

History: The mill dates back to 1912 when it was constructed as a 

groundwood mill. The mill uses purchased pulps tO' produce 
tissue, crepe paper and fine paper products. 



ManMfacturing Summary: 
Mill Employees: 
ProdMCtion: 

Efflueiit Treatment: 

Effluent Discharge: 



Paper m.aking 
200 

50 tonne/day Tissue 

35 tonne/day Crepe 

12 tonne/day Fine papers 

Primary: 

Final mill effluent: Clarifier followed by detention basin 

10,066 m3/day to Old Welland Canal 



mmm KIMBERLY CLARK OE' CANADA LTD., TERRACE BAY 

History: The mill was constructed in 1948 as a small (320 tonne per 

day) kraft mill. Over the years, production was steadily 
increased and in 1978, a new second kraft pulping mill was 
added. In 1981, a fire occurred at the mill and during 
subsequent reconstruction, several new process changes were 
incorporated. The mill is presendy constructing an aerated 
lagoon to treat the final mill effluent. 



Manufacturing Summary: 

Mill Employees: 
Production: 
Effluent Treatment: 



Effl,ueiit Discharge: 



Kraft pulping 
Pulp bleaching 

1125 

1200 toone/day bleached kraft pulp 

Primar y: 

Mill main effluent: 2 clarifiers 

Secondary : 

Aerated lagoon ( under construction ) 

121,120 m3/day to Moberly Bay, Lake Superior 



Name: MAC1V:EDLLAN-BL0'EDEL LIMITED, STURGEON FALLS DIVISION, STURGEON 

FALLS 



History: 



Manufacturing Summary: 

Mill Employees: 
Production: 

Saleable product: 

Effluent Treatment: 

Effluent Disciiarge: 



The- mill dates back to 1900 and operated from then until 1930 
when it was shut down. In 1948, the mill was reopened and 
began production of hardboard ( Masonite ) and corrugating 

medium using the neutral sulphite semi-chemical pulping 
process. Waste pulping liquors are not recovered. 

NSSC pulping 
Mechanical pulpiog 
Paperbo.ard formation 
Hardboard sheet formation 

420 

200 tonne/day NSSC pulp 
110 tonne/day mechanical pulp 

200 lonne/day corrugating medium, 
110 tonne/day hardboard 

Primary: 

Paper mill and Hardboard mill effluent: Clarifier 

10 J60' m3/day to Sturgeon River 



Name: 
History: 



MALLETE KRAFT PULP AND POWER, SMOOTH ROCK FALLS 



Manufacturing Summary: 

Mill Employees: 
Production: 
Effluent Trea tm en! : 



The mill was originally built in 1918 as a sulphite mill and was 
converted to a kraft mill in 1965. 

Kraft pulping 
Pulp bleaching 

370 

340 tonne/day bleached kraft pulp 

Primary: 

Mill effluent: Clarifier 

Final mill effluent: Settling pond followed by foam retention 

pond 



Effluent Discharge: 



53,000 m3/day to Mattagami River 



Name: QUEBEC & O'NTARIO PAPER COMPANY LTD.,, THORO'LD 

History: The mill began operation at the present site in 1913 and 

manufactured newsprint from sulphite and poundwood polps. In 
the 1980' s, the mill con,structed a deinking plant for recycling 
newsprint and in 1987 the sulphite pulping operation was shut 
down. A high rate biological treatment system which utilizes 
oxygen, was installed to 'treat the wastes from the deinking 
operations. The mill is the only mill in Canada which recycles 
newsprint. 



Manufacturing Sunimary: 

Mill Employees: 
Production: 

Saleable product: 
Effluent Treatment: 



Effluent Discharge: 



Newsprint deinking 
Thermo-mechanical pulping (TMP) 
Paper m.aking 

1150 

460 tonne/day Thermo-mechanieal pulp 
540 tonne/day deinked fibre 

900 tonne/day newsprint 

Primary: 

Mill effliient: Clarifier 

Secondary : 

Final effluent: UNOX biological treatment system followed by 2 
Clarifiers 

85,000 m3/day to Old Welland Canal 



Name: SPRUCE FALLS POWER AND PAPER COMPANY, KAPUSKASING 

History: The mill dates back to 1922 and produced newsprint from 

groundwood and calcium-based sulphite pulps until 1964. At that 

time, a new magnesium-based sulphite process (Magnefitc) 
which included chemical recovery of spent pulping liquors was 

installed. In 1976, a new 200 tonne/day thermo-mechanical mill 
(TMP) was installed and the calcium sulphite operations were 
subsequentiy shut down in 1982. In 1983 the TMP mill was 
expanded to 300 tonne/day. 



Manufacturing Summary: 



Magnefite pulping 
Groundwood pulping 
Thermo-mechanical pulping 
Paper making 



Mill Employees: 



1200 



Production: 

Saleable product: 
Effluent Treatment: 

Effluent Discharge: 



130 tonne/day magnefite pulp 

440 tO'ii,ne/day groundwood pulp 

320 tonne/day thermo-mechaiiical pulp 

923 tonne/day newsprint 

70 tonne/day bulking paper 

Prim:ary: 

Woodroom effluent: Clarifier 
Mill effluent: Clarifier 

87,000 ni,3/day to Kapuskasing River 



Name: 
History: 



ST. MARYS PAPER INC., SAULT STE. MARIE 



Manuf act u r i n g S ummar y : 

Mill Employees: 
Production: 
Saleable product'. 
Efflueiit Treatment: 

Effluent Discharge: 



The mill was coiistmcted in 1900 and produced newsprint from 
sulphite and groundwood pulps. The sulphite pulping operations 
were shut down in the early 1970"s with the sulphite pulp being 
replaced with purchased bleach,ed kraft polp. The mill currently 
produces groundwood specialty papers. 

Groundwood pulping 
Paper making 

520 

220 tonne/day Groundwood pulp 

350 tonne/day Specialty groundwood 

Primary: 

Final mill effloent: Clarifier 

15,700 m3/day to St. Mary's River 



Name: 
History: 



STRATHCO'NA PAPER COMPANY, STRATHCONA 



Manofactuiing Summary: 

Mill Employees: 
Production: 



Located north of Napanee, the mill was built in 1872 and used 
neighboring forests as a source of wood. The mill no longer 
pulps wood but now uses clean recycled waste paper and board 
as its source of fibre. 

Waste paper and board repulping 

Paperbo.ard formation 

160 

165 tonne/day box hoard 



Effluent Treatment' 



Effluent Discharge: 



Primary: 

Mill effluent: 5 settling ponds 

Secondary: 

'Mill effluent: 2 aerated lagoons 

3,200' m3/day to Napanee Ri¥er 



Name: PAPERBOARD INDUSTRIES CORPORATION', TRENT VALLEY PAPERBOARD 

MILLS DIVISION, TRENTON 

History: The mill is made up of two sep.arate mills, the east and west 

mills. The east mill, constructed io 1880, originally used straw 
and rags to m,ake paperboard but today uses recycled 
wastepaper and board. In 1976 the west mill was built and 

incorporated modem-day recycling and screening technologies 
into its manufacturing operations. 



Manufacturing Summary: 

Mill Employees: 
Production: 
Efnpent Treatment: 



Waste paper and board repulping 
Paperboard formation 

279 

250 tonne/day paperboard 

Primary: 

Mill effluent: Clarifier 



Effluent Discharge: 



2,400 m3/day to the Trent River 



TABLES 



TO THE DEVELOPMENT DOCUMENT FOR THE PULP AND PAPER SECTOR 



TABLE 1. 

HISTORICAL DATA REFEMENCES 
PULP AND PAPER INDUSTRY 



The references listed below have been psed by the Ministry O'f the Eovironment^ 
MIS A office,, 10' assist io the definitioEs of environmental problems associated with the 
polp and paper industry and to review current technologies that might be .applied in the 
resolution of these problems :- 

l. DEVELOP'IVffiNT DO'CUMENT FOR E'FFLUENT LIMITATIONS GUIDELINES, NEW 
SOURCE PERFORMANCE STANDARDS AND PRETREATKffiNT STANDARD'S FOR 
THE PULP, PAPER, AND PAPERBOARD' AND THE, BUILDERS" PAPER AND 
BOARD l\dn.LS POINT SOURCE CATE,GORY OCTOB^ER 1982 

Effluent G'uidelines Division 
Office of Water 

U.S. Enviromental Protection Agency 
Washmgton,D.C. 20460 



AQUATIC TOMCITY OF PULP AND PAPER MILL EFFLUENT: A REVIEW JUNE 
1986 

D. McLEAY AND ASSOCIATES LIMITED 
( FOR ENVIRON^ffiNT CANADA ) 



COOPERATIVE POLLUTION ABATEMENT RESEARCH (CPAR) PROGRAM OF 
THE ■FEDERAL GOVERNMENT AND THE, CANADIAN PULP A'ND' PAPER 
INDUSTRY 1970'- 1979 

ENVIRONMENT CANADA 

(Note: specific interest in proposals that dealt with treatment systems, toxicity 
of effluents, and effects on receiving waters) 



WATER POLLUTION PROBLEMS OF PULP AND PAPER INTDUSTRIES IN 
FINLAND AND SWEDEN 

COMMITTEE FOR 'THE, GULF OF BO'THNIA REPORT 'OF THE SPECIAL 
WORKING GROUP - 
MAY 198:7 

(Naturvardsverket RAPPORT 3348) 



TABLE 1. (coot) 

HISTORICAL DATA REFERENCES 
PULP AND PAPER INDUSTRY 



S. SELECT INVENTORY OF OffiMICALS USED IN WISCONSIN'S LOWER FOX 
RIVER BASIN - 

( FOX RIVER STUDY ) 

JJ. S'ULLIVAN & JJ. DELFINO 
UNIVERSITY OF WISCONSIN 

i. INVENTORY OF PULP AND^ PAPER MILL EFFLUENT CONSTITUENTS - LAKE 
SUPERIOR- , .AP'RJL, 1986 

C. ClffiRWINSKY AND' D. MURRAY 
ONTARIO MINISTRY OF 'THE. ENVIRO^NMENT' 



% NON-CONVENTIONAL POLLUTANTS IN PULP AND PAPER MILL EFFLUENTS 
ONTARIO FOREST INDUSTRIES ASSOCIATION, 1987 

a ONTARIO' PULP AND' PAPER MflXS EFFLUENT 'COMPOSITION 
ONTARIO FOREST INDUSTRIES ASSOCIATION, MAY 1988. 



TABLE 2 



Parameters of Concern Identified in Pulp and Paper Mill Effluents 





RATIONALE FOR INCLUSION 


TOTAL METALS 








Aluminuim 


Moderatley toxic, animiai & suspect human carcinogen ' 


Cadmium: 


Extremieiy toxic, moderately bioaccumilative 


Copper 


Toxic 


Lead 


Extremelv toxic 


Mef cury 


Extremely toxic,, hipihiy bioaccumlative 


Zinc 


Highly toxic 






VOLATILES, HALOGENATED 








Bromio-diichloromelhane 


Mutagen 


Carbon tetrachloride 


Slightly toxic, animal & suspect, liuman carcinoqen 


ChloroaTOtaldehyde 


Mutagen 


Chloroform 


Slightly toxic, animal & suspect human carcinoqen 


Chiorofuranoni© 


Mutagen 


Chioropropenal 


Mutagen 


DichloroacetO'ne 


Mutagen 


Dichioroethane 


Sllghtty toxic, animal carcinoqen 


Hexachloroa^tone 


Mutagen 


Methvlene Chloride 


Mutioen 


Pentachloroacetone 


lyiiutaflen 


Pentachlofopropene 


Miutagen 


Tetrach loroacetona 


iMiutagen 


Tetrachloroetheno 


Miutaflen 


Tetrachloropropene 


Mutagen 


TridhlQroacetO'ne 


Miutagen 


Trlchloroethans 


Toxic, isomers 1i,,1,1-m.utagen; 1,1,2-carcinoqen 


Trichforoethene 


Mutagen 






VOLATILES, MON-HALOGENATED 








Benzene 


Moderatefy toxic, animal & suspect: human carcinoqen 


Toluene 


Moderately toxic, cancer promoter 


Dimethyl Sulfide 


USEPA parameter list 


Dimethvl Disulfide 


US EPA parameter list 






EXTRACTABLES, BASE NEUTRALS 








Dibutyl phthalate 


Human health risk 






EXTRACTABLES, ACIDS (PHENOLS) 








2,,4-dichlorophenol 


USEPA parameter lis! 


4,5-dichloroguaiacol 


USEPA parameter list 


2,4,5-trichlorophenol 


USEPA parameter list 


2,4,6-trichloroph0nol 


USEPA parameter list 


3,4,5-trichloroguaiacol 


USEPA parameter list 


4,5,6-trlchloroguaiacol 


USEPA paramieter list 


2,3,4,6-tetrachlorophenol 


High BCF 


Penitachlorophenol 


USEPA parameter list, high BCF 


Phenol 


Toxic, imipair flavor of fish 


2,3,4,5-Tetrachlorocateciiol 


High BCF 


3,4,5,6-Tetrachloroquaiacol 


USEPA parameter list, high BCF,, high toxicity 






DIOXINS AND BENZOFURANS 








iRESilNl ANID FATTY ACIDS 








BCF Biooumulation Factor 





TABLE 3 



Pre-Regulation Monitoring Open Characterization Data 



COMPOUND 


KRAFT 


S/M 


CORR 


D/B/FP/1 
































HYD'ROCARBONS 




















l-Methylene-4-(1-methylethenyl) cfclohexane 










1 Methyl 4-(1 mothylethyWenel cyclohexan© 










1-Methvt-4-{l methylethyl)-1 ,4-cyclohexatrienB 










1 ,4-Dimethoxy-2-methvl Toluene 










4-Hyclroxy-3-Methoxy Benialdehyde 










Oimethoxy Benzene 










Dimethyl Styrene 










EWieno Tetralin 










Ethyl Styrone 










H exahydromethanoinde ne 










Hoxane 






. 




Methyl Cyciopentane 








. 


Methyl Methylene bicycio oclen© 










Methyl Naphthalene 










Phenyl Cydohexane 










Tefrahydro Methyl Naphthalene 










Tetrahydro Dimethyl Naphthalene 










t Butyl Styrene 










Tetrahn 




. 






Trsmethyl Indane 




. 






Trfmethyl Styrene 


. 








Trimethyl Tetrahn 




m 
















TERPINOIDS TYPE COMPOUNDS 




















■i-Tefpineol 


. 


«< 






4-(1 -Methyl Ethyl}-1 if-Cyclohexadiene-l -methanol 




. 






1 ,3„3-Triimiethiylble¥clo;f2,2,1 IHeptaniol 


. 








2.6,e-Trimethvlblcvclof3.1 .1 lheptan-3-one 




. 






3,6,6-Tfim0thylblcyclo[3.1 .11heptan-2-one 




* 






6.6-Dimethvl-2-MQthvlenebicyc1of3,L11Heptan-3=d 




. 






6,6-DimethylbicycloI3.1 ,1 lHepl-2-©n©-2-Methanol 










Acetosyrinaone 










B'omeol 




. 






Camphor 




. 






Carene 










Cineol© 




. 






D-Fenchone 




. 






Fenchone 




. 






Fenchvl AlOThol 




9 






Homovanillic Add 




. 






Isoborneol 










Isoeugenol 






. 


, 


Menthol 










Mlethyl Abietate 




. 






Methyl-4-f1,5-Dimethvl-3-Oxoih©xyll-1l-Cyclo^hexene-1-Carboxvlic 




. 






ft-Pinene 










O-iPinene 










Pinene 










Syrinqaldehyde 






* 




Terpinen-4-ol 










Trimethyl Norbornanoine 




. 






Vanillin 




• 


. 


. 


Vanillic Acid 






. 


. 


Verbenone 


. 









TABLE 3(cont) 



Pre- Regulation Monitoring Open CharacterizatiO'n Data 



COMPOUND 


KRAFT 


S/M 


CORR 


D/B/FP/T 


PHENOLS 




















2-f2-Propeinyl) iPhenol 






• 




2-lMlethO'Xy Phenol' 






• 




4-Hydroxv-3-Methoxy Beinzaldiehyde 


« 








SJ-DimefhoxvpheniO'l 


. 




• 




2,6-DimethO'Xv-4-(2-Propenyi)i Phenoil 






■ 




2,6-biis-t-Butvl.4-Ethyl Phenol 




• 






2,i-Diimethoxy-4-(2-Proipenvl) Phenol 


. 








Dfmethoxv Phenol 


. 




. 


. 


Methoxy Phenol 




. 






iMethO'Xy Propyl IPhenol 


• 








Phenyl Phenol 








m 












CHLORINATID COMPOUNDS 




















Chlorobenz Methanol 


«' 








ChlorotO'tuene 








. 


Diehloroqyaiacol 


■m 








Tetrachlorodlmethoxy Benzena 


m 








Triclilorotrimethyl Benzene 


. 


















PHTHALATIES 




















Di-octyl Phthalate 


m 


. 


« 


. 


Tetr ach 1 o roth ioph ©n© 


m 








TriGhloro-difiuoroethan© 


m 


















SULPHUR CONTAINING COMPOUNDS 




















l-O-thienyO Elhanofle 










3-(iMlethyll Thlo|-1 -Propene 










Carbon Disulphide 








. 


Dimiethyl Sulphide 








. 


iDlimiathyl Disulphide 










Diimiethyl Trlsulphlde 








. 


Diimethyl Tetrasylphide 










Methyl Thiophen© 




. 






Sulfo^nyi bis Methane 










Thiophane 










Thiophene Carboxvlhyde 




















IKETONES 




















r-(2,4-Dihvdroxy=4-Methoxv Phenivl)-3-Phenyl-2-PrO'pen=1 -one 






. 




1-(2,4-Dihydro'Xy Phenyl) Ethanone 






s> 




1-(4-Hlydroxy-3-Methoxv Phenyl) Ethanone 


ii 




# 




1 -(4-IHIydroxy-3,5-Dimethoxy Phenyl) Ethanone 






. 


. 


2-B.utanone 


. 








2- Hydroxy cycfohexanone 






» 




2-iHydrox¥-3=Methyl-2-cvclop©nten=1i-one 






♦ 




3- Methyl- 2-B.utanone 


•1 








4-f 4- Hydroxy Phenvl)-2-Butanone 






« 




4-Hydroxy-3,5-diimiethO'Xyphenylacet:ophenone 


- 








1,3,S-Tri-(2-Propenyn-1.3.5-Trlazlne-2,4,6-{lH,2H,3HI) Trione 




. 






2,3,4-Trimethy!-2-Oyclopenten-1-on© 


. 








2,3,5-T!rim©thyl-2„5-cyclohexadiene-1 ,4- Dion© 






. 




3,4,5-Trilmeihyl-2-C.yclopenten-1-one 


. 








Aretone 


. 


. 


- 


• 


Acetqphenone 


♦ 




1 • 



TABLE 3(co,nt) 



Pre- Regulation Monitoring Open Characterization Data 



COMPOUND 


KRAFT 


s/y 


CORIR 


D/B/FP/T 


KETONES (conit) 




















Acetovanillone 


- 






, 


Anthraqulnono 


. 








Banzopherrone 








m 


CycloheJcyl Elhanon© 






. 




Cyclohiexanon© 


. 








Hexane Dione 






. 




Hydroxv Methyl Cydopentenone 






. 




Methyl Cyclopentenone 


<•' 








Propanone 




. 






Trimethyl Cyclopetenone 






. 
























ESTERS 




















B'Utvll Ether 








* 


Ethvl Acelat© 








. 


Isopropvl Acelat© 








* 


Propf 1 Aostate 








• 












ALDEHYDES 




















1 .4-Dimi©thyl-Octatiiydro-1i -Phenanthrene Carboxaldehiyde 




, 






f Hydroxy, MethoixyJPhenyllPropanone 




'» 






DiiTiiethvl Isopropvi OctalhiVdroip'henanthrene Carboxaldelh,vde 




. 






Furan Carhoxaldehyde 




. 






Hexanal 


. 




. 




Isopropvl Dimethyl Octahydrophenanthrene Carboxaldehyd© 




a 






Methyl Furan Carte xaidehyde 




. 






Trimiethyi Ethenyl Doderahydro Phenanthren© Carboxaldehyd© 




. 
















ALCOHOLS 




















A.A,4-Tr[m©thvi cvclohexene-1 -Methanol 


. 








1-(2-Butoxy Elhoxy) Ethanol 


. 






m 


2-f2-Butoxvetrioxyl Ethanol 


. 


• 


m- 


m 


2-I2-ButoxvethO'Kvl Ethanol Acetate 


. 


- 


*' 


, 


2-|f2-f2-B:UtQ«y©thiOxy} Ethoxyl Ethanol 




m 




. 


2-ffl-Octadecenyloxyl Ethanol 




<s 






2-Butoxy Ethanol 








. 


2-Ethyl-4-Methvl-1,.3=Dioxolane 








. 


3B-5-a,2.4.B'-Stigimast-7=-en = 3-0'l 




. 






3-Miethoxy Hapten© 








. 


S-|P©ntylO'XyM-Pent©n© 










5-(P©ntvloxy)-2-Pent©ne 










1 -{1 -MIethyl Propoxy) iButan© 








. 


3,3-Dimethoxvr(1.1-Biph©nyl)l-4,4-Diol 










3,7.1 1-Triimethv|.1 ,6.10-!Dodecatien-3-ol 










4,7,1lO-Trilmelhvl-2,5,8,11-T©lraoKatetradecani-1l3-ol 










Benzene Methanol 


. 




.» 


. 


IButoxy Ethoxyl Ethanol 


. 








[Butoxy Ethoxyl Ethanoi/Aoeiate 










Butoxy Ethanol 


- 






. 


Dimethyl Isopropyl Octahydro Phienanthirene Methanol 










Ergost=5-en-3-oi 










Ethanol 


* 








Ettienvl Decahydrotetramethyl Me'thylene Naphthalene Propanol 


• 








Furan iMiethanol 


m 




. 




Isoprogyl Methyl Cyclohexanal 


. 








Methoxy Ethoxy Ethanol 




S' 






Octahydro Dimethyl Isopropyl Phenanthrene Methanol 




•1 






Tetramethyl Methylene Ethenyl DeCThydro Naphthalene Propanol 




# 







I 
I 
I 
I 
I 



I 



I 
I 
I 
I 
I 
I 

I 
I 
I 



TABLE 3(co.nt) 



Pre=R©gulatio^n yonitoring Open Characterization Data 



COMPOUND 


KRAFT 


S/M 


CORR 


D/B/FP/T 












CARBOXYLIC ACIDS 














1 




1 4 Dimothyl Octahydfo-1-Phenanthrene Carboxylic Acid 










9.1;? Octadocadienoic Acid 






« 




Benzoic Acid 






. 




Trinethyi 7 Einy!-Tetrd(iGc?i v^ro-l -Pheinanthrene Carboxylic Acid 




. 
















MISCELLANEOUS COMPOUNDS 




















1-f4-Hydroxv-3 Mothoxy Plienyil Propanone 




, 






2-E(inyihexyi diphenyl phosphate 




. 






2-Methoxy-4-propyiphenol 




. 






2 Methyl-S propylthiopheno 


» 








2 [? (2 Etno>tvethoxy)ethoxylRthanol 








. 


3 {^ Methoxy Phenoi) 2 Ptopynoic Acid 


. 








3-N/eihylturan 






. 




' Methyl B {1 methylethyledene)cvclo'liexeriie 


- 








4 Bjtoxybutanoic acid 


* 








4 Ethenyl 1 ,4-d)nnDthylcycloiiexcnG 


. 








4 Methylene (1 methylethynvi)cyclohex8ne 


* 








5 fv''uih.'i 3 (1 methylethyriyllcyclohexene 


«' 








5-Pentyloxy-2-PentGne 




. 






-1 ,1-fOxvbiSi2,1-Ethane Divloxy)) bis Bulane 






• 


2,3 Dihydro 1 ,4-Bonzodioxin 






. 




2,5 DirriethylfLiran 






. 




3 4 Dimethyl~2,4,6-Octdlricne 


# 








1 ,1 ,1-Trichioroethane 


. 


. 




. 


1,3,5 Tri 2 Proponyl 1 3,5 Tnaziinie-2:,4,6-Triioni© 




. 




. 


2,3,4-T)imethyicyclQpentenon« 


. 








2,5,8,1 1,14 Pentaoxapentacecane 




, 






Benzono Acotonitrile 








, 


Butoxy BuJanic Acid 


. 








Butyl Methoxy Benzene 


■' 








CyiTH&ne 


» 


• 


. 


, 


DibiUyl Ethor 




. 






Dic:hvlbipnonyl 


. 








Dihydroxy Phenyl Ethanono 


. 








Dimethyl tsopropy! Octahydro Naphthalene 




• 




E(go->U'no! 


• 








Ethyl Bonzaldohyde 


. 








Guaiacd 


* 








Mentha'4,8-dieMe'2,5,5-trimethy1-l ,3,6-hexatirien0 


. 








Methiyl Cyclopentanono 


. 






. 


Methyl Isothyocyanate 










Methyl Methylene Isopropy! Octahydro Naphthalone 










N-cyclohoxyl Formarnide 










N.N-Diethyl-3 Methyl Bonzamide 










Oct3hydro-Sa-mcthv'-2n m) NJaphth.-^lfi-.ooG 










Pentamethyi-3-Ethefiyl Dad(-,cafivdrG Naphl'iol2 1 b.] Pyran 


« 








Phosphoric Acid Diethyl Pont\(l Ester 










Stigmastenol 










Thienylethano'ne 


. 








Tifi-f2-chlo:roethianol) Phosphate 










Trimethvl Cyclopentenone 








«' 



I 



NOMENCLATURE FOR TABLE 4 



All concentrations in m/I. fPPb) 




Explanatton of Symbol Used in MDATA column 



Result is below the Analytical Method Detection Limit, n 

Result Is below the Analytical MethocI Detection Limit, n 

Result Is below the Analytical Method Detection Limit 

Less than baseci on a semi-quantitatlv© method 

Result is above the Analytical Method Detection Limit, but the 

value is tentative only. 

Analytical result 

No numeric result 

No data: analysis withdrawn 

No Data. Unreliable Blank Sample 

No Data: No appropiat© procedyre available 

No Data: Separate sample, Proper preservation required 

No suitable sample 

Several peaks, Large, not priority pjollutants 
Result based on semi-quantitative method 
Unreliable: indetirminate interference 

Diluted by 10 detection limits 10 times normal 
Dilyted by 100 detection limits 100 times normal 



Min. Max and Miean values taken from Aippendlx, 1 of "Ontario Pulp and Paper M:ills 
Effluent Composition"; Ontario Forest Industries Association, May, 1988 



Midata values taken from MOE sampling results, 1987 





Boise-Cascade, Fort Frances 


Canadian-Pacific, Dryden 


Ganadian-Pacific, Thunder Bay 


Domtar inc., Cornwall 


Oomtar Inc, Red Rock 














































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MDATA 


WIN 


MAX 


MEAN 


MDATA 


TOTAL METALS 




















































































Aluminum 


820 


34001 


1693 


IBL 


1 90 


24 00i 


2112.5 


<10< 


2SO0 


§80^0 


4 2 00 


5 6 0'0! 


1550 


2 9O0 


2238 




2700 


5900 


4075 


3 700 


Beryl Ilium 








<5iQ'< 








<10< 








<50< 
















<10< 


Cadmlufn 


N.D. 


1.8 


0.4 


<to< 


0.2 


1.25 


0.7 


<1< 


0.7 


2.6 


1.5 


<15< 


0.8 


1.3 


1.1 




0.2 


0.65 


0.5 


^< 


Chromium 


N.D. 


40 


1.38 


<10< 


40 


80 


58.8 


<10< 


1 10 


680 


370 


430 


N.D. 


20 


11.3 




N.D. 


10 


6.3 


10 


Colbalt 








<10< 








<10< 








<50< 
















<10< 


Copper 


5 


25 


17.5 


<10< 


N.D. 


20 


7.5 


20 


N.D. 


30 


15,6 


<50< 


1 


20 


13.8 




S 


15 


1 


10 


Uad 


N.D. 


4 


1.8 


<10< 


N.D. 


7 


2.1 


<10< 


N.D. 


7.5 


2.9 


<15< 


3 


9 


5 




N.0. 


4 


2 


<20< 


Molybdenum 








<50< 








<10< 








<50< 
















<10< 


Nickel 


N.D. 


N.D. 


5 


<10< 


N.D. 


N.D. 


5 


<10< 


N.O. 


20 


8.8 


<50< 


N.D. 


1 


7.5 




MD. 


N.0, 


5 


<10< 


Silver 








<25< 








<30< 








<25< 
















<30< 


Thallium 


2 0i 


40 


36 


1 Ci00<sa 


6 


90 


67.5 


<50i0< 


NI.O. 


40 


22.5 


SOO<sq 


2 0' 


20 


2 




N.D. 


N.0, 


1 


500<6q 


Vanadium 








<10< 








<10< 








<100< 
















<10< 


Zinc 


SO 


160 


120 


<to< 


40 


100 


70 


20 


5 


160 


98.8 


1 40 


40 


5 


42.5 




3 


50 


40 


30 






















































































Cyanida 


N.D. 


N.D. 


1 


<1<W 


N.D. 


N.D. 


1 




N.D. 


N.D. 


1 


<1<W 


N.D- 


4 


1.8 




N.D. 


N.D. 


1 


<1<W 












































Mercury 


ISLD. 


0.25 


0.081 


0.02 


0.15 


0.3 


0,263 


ISS 


N.D. 


0.2 


0.12 


0.07 


N.D. 


N.D. 


0.025 




N.D. 


0.1 


0.004 


0.03 












































HYDRIDES 










































Antjmo'ny 








1 








1 








1 
















250<8q 


Arsenic 


N.D. 


1 


0.6 


<1< 


N.D. 


N.D. 


0.5 


<1< 


N.D. 


2 


0.9 


1 


N.0. 


2 


o.g 




N.D, 


2 


1.1 


<1< 


Selenium 








5 








<1< 








<1< 
















<1< 












































VOLATILES. HALOGENATEO 




















































































1 ,1 .2,2-Tetrachloroethane 








<2<W 








^<W 








<10<W 
















<2<W 


1.1.2-Trichloroelhane 


N.D. 


N.D. 


0.3 


<2<W 


N.D. 


0.7 


0.4 


<5<W 


N.D. 


N.D. 


0.3 


<10<W 


N.D. 


N.D. 


0.3 




N,D. 


N.D, 


0.3 


<2<W 


i.i-Dichioroeihano 


N.D. 


N.D. 


0.1 


<2'<W 


N.0'. 


N.D. 


Oi.l 


<S<W 


N.D. 


N.D, 


0.1 


<10<W 


N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0,1 


<2<W 


1,1-Dich|ioro.e'lhylen« 








SPL 








<6<W 








<ro<w 
















<2<W 


1.2-Olchlorobenzene 


N.D. 


N.D. 


0.2 


<2<W 


N.D. 


2.5 


0.7 


^<W 


N.D. 


N.0. 


0.2 


<10<W 


N.D. 


N.D. 


0.2 




N.D. 


N.0. 


0.2 


<2<W 


1,2-Oichloroeihane (Ethylene dichloride) 


N.D. 


N.D 


0.1 


<2<W 


N.D. 


3.3 


0.9 


<5<W 


N.D. 


N.D. 


0.1 


<10<W 


N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 


<2<W 


1.2-Dlchioropro0ane 


N.D. 


N.D. 


0,1 


INP 


N.D. 


N.D. 


0.1 


INP 


N.D. 


N.D. 


0.1 


INP 


N.0. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 


INP 


1,3-Dichlorobenzerie 


N.D. 


N.D. 


0.2 


<2<W 


N.D. 


N.0, 


0.2 


<5<W 


N.D. 


N.D. 


0.2 


<10<W 


N.D. 


N.D. 


0.2 




N.D. 


N.D, 


0.2 


<2<W 


1.4-Dichlorobenzene 


N.D. 


N.D. 


0.2 


<2<W 


N.O. 


N.D. 


0.2 


<S<W 


N,D. 


2.5 


0.7 


<10<W 


N.D. 


N,D, 


0.2 




N.0. 


N.D. 


0.2 


<2<W 


Bromolorm 








<2<W 








rf<W 








<10<W 
















<2<W 


Bno mo methane 










































Canbon tetrachloiride 


N.D. 


N.D. 


0.5 


<2<W 


N.D. 


N.D, 


0.5 


^<W 


N.D. 


N.D. 


O.S 


<10<W 


N.D. 


N.D. 


0.6 




N,0, 


N.D. 


0.5 


<2<W 


Chlorobe'rcene 


N.D. 


N.D. 


0.1 


<2<W 


N.D. 


N.D. 


0.11 


c5<W 


N.0, 


N.D. 


0.1 


<10<W 


N.D. 


N.ID. 


01 „1 




NJD. 


N.D. 


0.1 


<2<W 


ChlOirolorm 


1 19 


339 


226.3 


232X1 


128 


416 


246.3 


439X2 


769 


1110 


955.8 


2177X2 


1 10 


158 


128.5 




29.1 


153 


72.3 


11<T 


Chloro methane 










































Cis-1 ,3-DichloropropYl9ne 










































Oibromochloromethane 


N.D. 


N.D, 


0.1 


<2<W 


N.D. 


N.D. 


0.1 


«S<W 


N.D. 


N.D. 


0,1 


<10<W 


0.3 


0.5 


0.3 




N.D, 


N.0. 


0.1 


<2<W 


B ro mod ic h lo romet har» 


N.D. 


N.D. 


0.1 


<2<W 


N.D. 


N.D. 


0.1 


^<W 


1.2 


3.6 


2.1 


<10<W 


N.D. 


1.1 


0.9 




N.D. 


N.0. 


0.1 


<2<W 


Ethylene dibromide 










































Methylene chloride 


N.D. 


37.5 


19.2 


<2<W 


N.D, 


25.9 


10.2 


25<T 


N.D. 


54 


17.3 


12<T 


N.D. 


48,5 


26.4 




13 


41.5 


27 


17<T 


Tetrachloroeihylene (Perchloroeihylene) 








<2<W 








<5<W 








<1CkW 
















<2<W 


Trams-i .2-Dichloro<Brhyleinie 








<2'«W 








<5<W 








<10<W 
















<2<W 


Trans-I .S-Dichtoropropvlene 










































Trichloroethylene 








<2<W 








^<W 








<10<W 
















<2<W 


Trichloroethene 


N.D. 


N.D. 


0.1 




N.D. 


0.4 


0.2 




N.D. 


0.4 


0.2 




N.D. 


N.D, 


0.1 












Trichlorofiuoromethane 


N.D. 


2.6 


0.8 




N.D. 


N.D. 


0.3 


2.3 


N.D. 


N.D. 


0.3 




N.D. 


N.D. 


0.3 












Vinyl chloride (Chloroathylene) 













































TO 




-^ 




(D 




30 




o 


m 


CO 


c 


C 


"O 


^ 




o" 

3 


® 


m. 


^ 


o 


—1 


3 


w 


<-+ 


^ 


O 




—» 


S? 


(i 


I 


m 
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Bai»e-G««c*de, Fort 


France! 


Csnadiar«-P*ctlic, Dryden 


Canadian-Pacilic 


, Thunder Bay 


Oomlar 


Ine., Cornwall 


Domtar Inc. Red 


Rock 














































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MDATA 


VOLATILES. HON-HALOGENATED 




















































































BenzBne 


'N.D. 


N.D. 


1 


<2<W 


N.D. 


N.D. 


1 


<5-eW 


N.:D. 


RD. 


1 


<10<W 


N.D. 


8.5 


6.6 




N.O. 


N.D. 


1 


<2<W 


Toluene 


N.D. 


34 


13 


<2<W 


N.D. 


N.D. 


1.6 


<5<W 


N.O. 


N.D. 


1.5 


<10<W 


N.D. 


N.D. 


1.5 




N.D. 


N.D. 


1.5 


<2<W 


o-Xvlene 








<2<W 








<5<W 








<10<W 
















<2<W 


m-Xylene and p-Xylene 








<2<W 








<6<W 








<10<W 
















<2<W 












































EXTRACTABLES, BASE NEUTnAL 




















































































Acenaphthene 
























<1<W 
















<1<W 


5-nliro Acenaohthene 










































Acenaphlhylene 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 


<1<W 


N.O. 


4 


2.3 




N.D, 


N.0, 


0.5 


2<T 


Anthracene 


N.D. 


N.O. 


0.5 




N.D. 


N.O. 


0.5 




N.D. 


N.D. 


0.6 


<1<W 1 


N.D. 


1.6 


0.9 




N.D. 


N.D. 


0.5 


<1<W 


iBenz(a)anlhracene 
























<2-cW 
















<2<W 


Benzofatovrene 
























<2<W 
















<2<W 


Bb mo (b 1 f 1 u ra ni h 8 n e 










































Be'nzojahil'perylene 
























<2<W 
















<2<W 


Benzo(K)fluoranthene 
























<6<W 
















<5<W 


Camphene 
























INP 


















1-Chioronaphlhalene 
























INP 


















2-ChloronaDh1hal9ne 
























<1<W 


















Chrysene 
























<1<W 
















<1<W 


Oibenz(a.h)afflhracene 
























<4<W 
















<4<W 


Ruoranlhene 


N.D. 


N.D. 


0.5 




N.D. 


3,9 


1.4 




N.D. 


N.D. 


0.5 


<1<W 


1.3 


2 


1.3 




N.D. 


N.O. 


0.5 


<1<W 


Fluorene 
























<1<W 
















<1<W 


lndeno{l,2.3-cd)pyrene 
























<1<WV 
















<1<W 


Indole 
























INP 


















i-MeihvlinapWhalene 
























<1<W 
















lAW 


2'-M«thvlinaBMhalen« 
























<1<W 


















iNaphthalew 


N.D. 


N.D. 


0.5 




IM.O. 


N.D. 


0.5 




N.D. 


N.O. 


_ 0.5 


<1«W 


3.3 


10.6 


6.5 




IN,0. 


N.D. 


O.S 


<uw 


Pervlene 
























INP 


- 














Phenanlhfene 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.6 


<1<W 


5,4 


8.2 


7 




N.D. 


N.D. 


0.5 


<1<W 


Pyrene 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.6 




N.D. 


N.D. 


0.5 


<1<W 


N.O. 


1,2 


0,7 




N.D. 


N.D. 


0.5 


<1<W 


Benzyi butyl phthalaie 


N.D. 


49.1 


16.1 




N.D. 


77.7 


31.8 




N.D. 


11.6 


3.6 


<1<W 


N.D. 


N.D. 


0,5 




N.D. 


N.D. 


0,8 


2<T 


Bls{2-ethyhaxyU phthalals 


7.2 


1 10 


32.5 




4 


148 


41.3 




N.D. 


16.5 


6 


<5<W 


2 


5.7 


3.4 




2.6 


314 


81.1 


<5<W 


Di-n-butyl phthalaie 


4.8 


231 


67.9 




22 


248 


166.8 




7.7 


160 


49.2 


<1<W 


8.6 


90 


30.1 




4.2 


53 


20.3 


<1<W 


Oi-n-octyl phthalate 
























<2<W 
















<2<W 


4-Bromopf»nyl phenyl ether 
























<1<W 
















<1<W 


4-Chlorophenvi phenyl ether 
























<1<W 
















<1<W 


Bls(2-chloroiBopropYl)ether 
























<UW 


















Bisi|2-chloroelhyllether 


















1 






3 
















lAW 


Diphenyl ether 
























INP 


















2,*-0in(iroiolgene 
























<I<W 
















<2<W 


2,6-Oinltrololuene 
























<1<W 
















<I<W 


Bls(2-chloroathO)(y)meiihane 
























<1<W 
















<1<W 


Diphenylamine 










































N-Nitro6odiDhenylam(ne 
























<1<W 
















<1<W 


N-Nitrosodinpropylamine 
























<2<W 





















Tl 




■^ 




(D 




33 


en 


<S 


c 


c 


^ 


a 
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r« 


ZJ 


m 




^ 


o 
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OJ 


(O 


CD 


m 


o 

^5 


Tl 




r- 




O 




0} 




»-•■ 




m 



> 

DP 

r" 
m 

a 





BoIm. 


CaMada, Fori Frinees 


Canadian-Pacific, Oryden 


Cafiadlan-Pacifk 


, Thunc 


er i«f 


0«rol«r 


ncj^ Ci^nwall 


Dam%m hi 


C. Rwi Rock 














































MIN 


MAX 


MEANi 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MD'ATA 


MIN 


MAX 


MIAN 


MOATA 


MIN 


MAX 


MEAN 


iMDATA 












































f3(TflACTAlLEa. ACID |PHENOLS| 




















































































2,3,4,S-Totrachlorophenol 
























<1«W 
















<1<W 


2.3.4.e-Tetr3chlorach8nol 
























<1<W 
















<1<W 


2„3,i,6-Tetrachloirepihenol 
























<um 


















2.3,4-TriiCll,tefOphtnol 
























<1<W 


















2.3,6-Tf)chlorophi9iio1 










































2.,4.5-T.rlchtoroDhanal 
























<1<W 


















2i4,6-lricihloroprwiirM»l 


N.D. 


1 7 


S.t 




N.D. 


39.2 


25.4 




K.D. 


10.5 


7.7 


i 


N.ID. 


N:.D. 


2.5 




N.D. 


N,D. 


2.S 


3<T 


2J-Dimethfl Dhenc'l 
























<5<W 
















IIAW 


2',4-Dinllirophi9nol 
























INP 
















INP 


2:.4-D1ctilarDBihanoll 


N.a 


4 


2.i 




HD. 


1 1 ,B 


5,1 




NLD. 


4 


?.8 


<1<W 


RD. 


N.D. 


2,.S 




NLD. 


N.D. 


2.S 


<UW 


2,S-DiclilorO'ph«nol 
























<1<W 


















4„6-Oiinltro-o-cr!er60li 








































INP 


a-Chlorop'ha-nol: 
























<1<W 


















4-Chlpro-3i-m#thvlBhenoil 










































4-NiiiroipihBnoiil 
























<2<W 
















4^«W 


im-Cresol 
















..... .. .. 








<1<W 


















o-Cmsoi 
























«1<W 


















D-Cresol 
























INP 


















Psintachtoiroipherwil 
























<1<W 
















<1<W 


Phenol ' 


MO. 


2 


1.3 




U.D. 


68.8 


IS 




1.7 


7.4 


4.0 


7 


70.1 


3 SO' 


isi.a 




N.DI 


5 


16.3 


27 












































extractabto*. Il»utr«l« 




















































































1 „2.3.,4-l8trachterQb«n,ZBiiiei 








<.0S1<W 








<.0Q1<W 








<.0O1<W 
















-C.001 <W 


1 J,.4.5-Ji?jrachi!lorobonien» 








<.Oi0'1 <w 








0.358 








<.O0il<W 
















<.001<W 


1 .2.3.,5-TetracWoroberaefliei 








<..00i1<W 








-:.001<W 








<.0i01 <W 
















<.001<W 


1 ,2,'3-Trlehtoiirobenz9n«i 








<.001<W 








<.00^<fJ 








<.Q01<W 
















<.001 <W 


1.,2.4-Trlchtoirob«ni.»ii# 








<.002<W 








<.002<W 








<.ooz<w 
















<.002<W 


2,4,5'Trlchtorololiuene 








0.0i45 








0.1 








<.Q01i<W 
















<.001<W 


Hmchktrdaamam 








O.iQ'OS 








<.001i:W 








<.0Q1i<W 
















<,ooi<W 


HB**MomlmJtaaimm 








<j001<W 








*'001<W 








<.001<W 
















<,0O1«W 


H8!i:achtomcvctoM(ii«a,dtene 










































Hm'aAtemt^am 








<.mt<w 
















<.001<W 
















<.001<W 


lOcwchilorosivwnw 
















f*^ 








res 
















N8S 


P«rilacfilorob»rBin« 




<..OOI<W 








0.148 








«:.001 <W 
















<.001<W 
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3 
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3r 


1- 
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E.B. Eddy 


Espanola 


J* 


mea Rivef, Mcrcthem 


Kimberty Clark, Ter 


race Bay 


Maiatte, Smooth Rock Falla 






































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


TOTAL METALS 




































































Aluminum 


800 


880 


842.5 


620 


310 


600 


482.5 


<10Q0< 


400 


1130 


707.6 


<1000< 


2800 


5500 


4250 


4100 


Beryllium 








<1Q< 








<60< 








<5Q< 








<50< 


Cadmiumi 


o.e 


1,3 


1.1 


<%< 


0.4 


1.6 


0.9 


<10< 


0.9 


1.2 


1.1 


<10< 


0,6 


1.8 


1.4 


<15< 


Chromiym 


N.D. 


lOi 


7.S 


10 


iN.0. 


NlD. 


5 


<100< 


N.D. 


6 


30 


<100« 


N.D. 


40 


1 5 


50 


Colball 








10 








<100< 








<100< 








<50< 


Copper 


N.D. 


20 


8.1 


<10< 


N.D. 


15 


7.e 


<100< 


N.D. 


20 


11.3 


<100< 


N.D. 


20 


10.6 


<50< 


LeEKJ 


1 


4 


2 


20 


1 


4 


2.8 


<100< 


N.D, 


5.5 


2.6 


<100< 


N.D. 


5 


2.5 


<150< 


Molybdanum 








<10< 








<50< 








<50< 








<50< 


Mckel 


N.D. 


40 


20 


<20< 


N.D. 


N,0. 


5 


<100< 


N.D, 


N.D. 


0.6 


<100< 


N.D. 


N.D. 


5 


<50< 


Silvtr 








<30> 








<250< 








<250< 








<250> 


Thallluim 


N.D. 


20 


IS 


600<8ti 


NJD. 


IN,0. 


5 


<5000< 


N.D. 


3 


IS 


<5000< 


N.D. 


2 


12.5 


500<8a 


VanadiufTii 








<100< 








<100< 








<100< 








<50< 


Zinc 


60 


80 


76 


40 


60 


220 


1 10 


<100< 


65 


190 


126.3 


110 


80 


180 


132.5 


200 






































































Cyanide 


N.D. 


N.D. 


0,1 


<1<W 


N.D. 


N.O. 


1 


<5<W 


N.0, 


4 


1.8 


6 


N.O. 


N.D. 


1 


6<T 




































Mercury 


N.D. 


N,D. 


0.025 


<.01< 


N.D. 


0,06 


0.031 


ISS 


NJD, 


0.1 


0.04 


ISS 


N.D, 


0.2 


0.069 


50 




































HYDRIDES 


































Aniimony 








4 








<1< 








<1< 








2 


Arsenic 


N.D. 


N,D. 


0.5 


1 


N,D, 


2,6 


1 


<1< 


N,D. 


2 


0.9 


<1< 


N.D, 


2 


0.9 


2 


Seienlum 








1 








<1< 








<1< 








1 




































VOLATILiS. HALOGENATiD 




































































1.1.2.2-Tetrachlotoethane 








<10<W 








<2<W 








<2<W 








<10<W 


1 ,1 ,2-Trichloroelhane 


N.D. 


N.D. 


0.3 


<10<W 


N.D. 


N.O. 


0.3 


<2<W 


N-D. 


N,D. 


0.3 


<2<W 


N.O. 


N.D. 


0.3 


<10<W 


1.1-Dlchloroethane 


N.D. 


N.O. 


0.1 


<10<W 


N.D. 


N.D. 


0.1 


<2<W 


N.D. 


N.D. 


0.1 


<2<W 


N.D, 


N.D. 


0.1 


<10<W 


l.l-Dichloroeihylene 








<10<W 








SPL 








SPL 








<10<W 


l.2-Dichtofobeni8ne 


N.O. 


N,D. 


0.2 


<10<W 


N.O. 


N.D. 


0,2 


<2<W 


NJD. 


N.O. 


0.2 


<2<W 


NJD. 


N.D. 


0.2 


<1'0<W 


l,2-Dich!ofo«(ha.n« (EtWenei dichtoride)' 


N.D. 


N.D. 


0.1 


<10<W 


N.O. 


N.O. 


0.1 


<2<W 


NJD. 


N.D. 


0.1 


<2<W 


iN.0', 


IN.0. 


0.1 


<1'0<W 


1.2-0ichloroprot)anB 


M.D. 


N.D. 


0.1 


INP 


N.D. 


N.D. 


0.1 


INP 


N.D. 


N.D. 


0.1 


INP 


N.D. 


0.6 


0.3 


INP 


1,3-Dichlofobenzer» 


N.D. 


N.D. 


0.2 


<;o<w 


N.D. 


N.D, 


0.2 


<2<W 


N.D. 


N.D. 


0.2 


<2<W 


N.D, 


N,0. 


0.2 


<10<W 


1 .4-0ichlorobenzer» 


N.D. 


N.D. 


0.2 


<10<W 


N.D, 


N.D, 


0.2 


<2<W 


N.D. 


N.D. 


0.2 


<2<W 


N,D, 


0.7 


0.3 


<10<W 


Bromoform 








<10<W 








<2<W 








<2<W 








<10<W 


Bro mo methane 


































Cartoon iBirachloricie 


N.D. 


N.D, 


0.5 


<10<W 


N.O. 


N.O. 


0.5 


<2<W 


N.D, 


N.O. 


0.5 


<2<W 


1 


2.4 


1.7 


<10<W 


ChtofOb«nz»ne 


N.D. 


N.D. 


0.1 


<10<W 


N.D. 


N:,D. 


0.1 


<2<m 


N.DL 


N.ID. 


0.1 


<2<W 


N.D, 


1 NjD. 


0.1 


<10<W 


ChlorotofTTi 


30 


50 


38.6 


22<T 


5 96 


1400 


1086 


659X2 


436 


686 


S39.8 


931X2 


458 


797 


586.3 


1630. X2 


Chloro methane 


































Cis-1,3-Dichloropropylene 


































Dibromochio romel hane 


N.D. 


N=D. 


0.1 


<10<W 


N.O. 


N.D. 


0.1 


<2<W 


N,D. 


N.D. 


0.1 


<2<W 


N.D. 


N.D. 


0.1 


<10<W 


Bromodichtoromethane 


0.3 


0.9 


0.4 


<10<W 


N.D. 


3.4 


1.6 


<2<W 


N.D. 


O.e 


0.4 


<2<W 


N.D. 


1 


0.5 


<10<W 


Ethylefle dibromlde 


































Methylene chloride 


iMO. 


51.5 


27,4 


21<T 


N.D. 


30.1 


114.1 


4<T 


N.O. 


44.7 


14.9 


4<T 


N.D. 


37.4 


13.1 


20<T 


Tetrachloroothvlene {Perehioroeihylene) 








<'0<W 








<2<W 








<2<W 








<10<W 


Trans- 1 ,2-Dichloroeihviene 








<10cW 








<2<W 


















Trans-1 .aOichioroDroDVlene 


































Trlchloroethylene 








<10<W 








<2<W 








<2<W 








<10<W 


Trichloroelhene 


N.D. 


N.D, 


0.1 




N.D. 


0.8 


0,5 




N.D. 


N.D. 


0.1 




N.D. 


0.6 


0.4 




TfichtoirofluoromiBthane 


N.D. 


iNi,D. 


0,3 




N.D. 


M.O. 


0,3 




N.D. 


N.D. 


0.3 




N.D. 


0,5 


0.3 




Vinyl chloride (Chloroailhytene) 



































(D 





33 






© 




CO 


(O 




c 


c 




■D 
3" 


S-. 
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03 
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ci 


-1^ 
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8 
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S- 
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O 

1 





1 E.B. Eddy 


Eapanola 


Jamea River, Marathon 


Kimberly Clark. Tar 


race Bay 


Malette. Smoolh Hock Fafla 






































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MiOATA 


MIN 


MAX 


MEAN 


MOATA 


VOLATlLiS, NON-HALOGENATED 




































































Benzen« 


NO. 


N.D. 


1 


<10<W 


N.D. 


N.D. 


1 


<2<W 


N.D. 


4.3 


1.8 


2<T 


N.D. 


N.D. 


1 


<10<W 


Toluene 


N.O. 


N.D. 


1.5 


<10<W 


N.D. 


N.D. 


1.5 


<2<W 


N.D. 


9.1 


5.8 


<2<W 


N.D. 


3.9 


2.1 


<10<W 


o-Xylene 








<10<W 








<2<W 








<2<W 








<10<W 


rrvXylena and p-Xylene 








<10<W 








<2<W 








<2<W 








<10<W 




































EXTnACTABLES. BASE NEUTRAL 




































































Acsnaphthens 








<1<W 
























<1<W 


5-nitro Acsnaohtherw 


































AMnaphlhytone 


N.O. 


N.D. 


0.5 


<1<W 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 


<1<W 


Anthracene 


N.D. 


N.D. 


0.5 


<1<W 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0,5 


<1<W 


Benz(a)amhracene 








<2<W 
























<2<W 


BenzofatovrBne 








<2<W 
























<2<W 


Ben2o(b)(luoramhen8 








<5<W 


























SBraolohilperylon© 








<2:<W 
























<2<W 


Benzol kl'ilyofarthone 








t&cW 


























Camphme 








INP 


























1-Chloronaphthalene 


































2-Chloronaphihal8ne 








<1<W 


























Chrysene 








<1<W 


























DtoenzJa.h^anthracene 








<4<W 


























F1goranlh«f» 


N.D. 


N.D. 


0.5 


<1<W 


N.D. 


N.D. 


0.5 




N.O. 


3,7 


1.6 




N.D. 


N.D. 


0.5 


<1<W 


Fluoren« 








<1<W 
























<1<W 


lnid«no(1i,2.3>cdlpvrBn«i 








<1<W 
























<1<W 


Indole 


































1 Mathylnaphihalene 








<1<W 


























2-Me(hylnaphihaler>e 








<1<W 


























^4■phthale^e 


N.D. 


N.D. 


0.5 


<1<W 


N.D, 


N.D. 


0.5 




N.D. 


7,2 


2.8 




N,D. 


N.D. 


0.5 


<1<W 


Pervlene 


































Phenanthrena 


N.D. 


N.D. 


0.5 


<1<W 


N.D. 


N.D. 


0.5 




N.O. 


9.1 


3.5 




N.D. 


N.D. 


0.5 


<1<W 


Pyrene 


N.D, 


N.D. 


0.5 


<1<W 


N.D. 


N.O. 


0.5 




N.D. 


2.4 


1 




N.D. 


N.D. 


0.5 


_<1<W 


Benzyl butyl phthaiaie ' 


N.O. 


1.4 


0.6 


<1<W 


N.D. 


1.7 


0.8 




N.D. 


60 


15.4 




N,0. 


46.6 


12.4 


<1<W 


Bis(2-<ethvhexyl) phthalatc 


N.D. 


6.8 


4.6 


<5<W 


3.3 


873 


222.2 




N.D. 


68 


20.4 




N.O. 


6.4 


3.2 


c5<W 


Dl-n-ibu«yil phiihalare 


10.6 


132 


43.4 


<uw 


6.6 


120 


72.4 




4.9 


260 


71 .9 




1 


246 


76.3 


<1<W 


Di-n-odvl phtihalalo 








<2<W 
























<2icW 


i-Bromophanyl phenyl ether 








<1<W 
























<1<W 


♦ ChloroDhenyl phenyl ether 








<1<W 
























<uw 


Bi8(2-chloroi8opropvl)ether 








<1<W 
























<1<W 


Sis(2-chloroethyllether 








<3<W 


























Diphenyl ether 








INP 


























2.4-Dlniifotoluene 








<1<W 
























<1<W 


2,6-Dlnilrotoluene 








<1<W 
























<1<W 


ai8(2-chloroatho)£y)methane 








<1<W 


























Diphenylamiln« 


































N-NitrosodiDhsnylamine 








<1<W 
























<1<W 


N-Nitrosodi-n-propylamlne 








<2<W 





























no 
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n 




CO 


<S 
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c 






a 


H 




o 

IJ 
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o 


m 
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l-l'* 
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3 





E.B. Eddy 


Et^nola 


James River, Marathon |Klmb«rty Clark, Terrace Bay 


Mal«ne, Smooth Rock Fall* 1 




































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MOATA MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MDATA 


































fXTHACTABLES, ACID (PHENOLS) 


































































2.3,4,6-T8trachloroph8nol 








<1<W 
























<1<W 


2.3.4,6-TetrachloroDhenol 








<1<W 
























<1<W 


2,3,5,6-Tetrachlorophenol 








<1<W 
























<1<W 


2.3,4-Trichlorophenol 








<1<W 
























<1<W 


2.3,5-Trichlorephenol 


































2,4,5-Trlchloroph9nol 








<1<W 
























<1<W 


2,4,6-Trichlorophenol 


N.D. 


N.D. 


2.5 


<4<T 


N.D. 


15.5 


11.3 




N.D. 


18.1 


7.5 




N.O. 


a.1 


3.9 


4<T 


2.4-0(meiri¥l phenol 








<&<W 
























<5<W 


2,4-Oinllrophenol 








IMP 
























INP 


2,4-Dichlorophenol 


N.D. 


N.D. 


2,5 


<1<W 


N.DL 


6.1 


4.1 




N.D. 


N.:D. 


2.5 




N.D. 


5.9 


3.4 


3 


2,6-Olchloroph9nol 








<1<W 


























4,8-Dinltro-o-crasol 








INP 
























INP 


2-Chlorophenol 








<1<W 
























<1<W 


4.Chloro3-msih¥lphefiol 


































4-Nitrophenol 








<2<W 
























<2<W 


m-Cresol 








<1<W 


























oCresol 








<1<W 


























p-Crwsol 








INP 


























Pemachlorophenol' 








<1<W 
























<1<W 


Phenol 


N.D. 


N.D. 


1 


<1<W 


20 


3710 


947 




28.7 


5B.i 


44.1 




13.5 


78.5 


36.3 


6 9 




































ExtracUbtoa, Nvulmla 




































































1 ,2.3,4-Tetrachlorobenzene 








<.001<W 








<.001<W 








<.001<W 








<.001<W 


1 ,2,4,5-Tetf achlorobenzene 








<.001<W 








<.001<W 








<.001<W 








<,001<W 


1 ^,3.5-T8trachlorobonzenB 








<,001<W 








<.001<W 








<.001<W 








<.001<W 


1,2,3-Triichlorob9inii«nie 








<.001<W 








<.001<W 








<.001<W 








<.001<W 


1 ,2,4-Trlchlorobein2ein» 








<.002<W 








<.002<W 








<.002<W 






<.002<W 


2,4,6-Trichlorotoluene 


■ 






<.001<W 








<.001<W 








<.001<W 








<.001<W 


Haxchlorobenzene 








<.001<W 








<.001<W 








<.001<W 








<.001<W 


Hexachk>robuiadi«na 








<.001<W 








<.001<W 








<.001<W 








<.001<W 


Hexachlorocyclcseeniadtene 


































Hexachlofoeihane 








<.001<W 








<.001<W 








<.001<W 








<.001<W 


Octachlorostvrene 








hGS 








hSS 








<.001<W 








hBS 


Penlachlorobanzsne 








<.001 <w 








<.001<W 








<.001<W 








<.001<W 
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0> 
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no 
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r- 


O 

3 


m 


^ 


jp^ 


•^ 




3 


8 


m 


3 


S 




■n 




T> 










Abitibi-Frice.Fort Wtlliame 


Abitibi'Prlce, Iroquois Falla 


Abiiib 


•Price, Provincial 


Abitibi-Price, Thunder Bay | 






































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


TOTAL METALS 




































































Aluminum 


480 


10600 


3970 


3300 


4800 


6000 


4675 


!BL 


480 


1020 


680 


510 


1000 


1540 


1250 


920 


Beryllium 








<10< 








<50< 








<10< 








<10< 


C^miufn _ 


0,4 


0.8 


0.7 


<2< 


0.5 


0.95 


0.7 


<T0< 


N.D, 


0.7 


0.4 


<2< 


0.2 


0.9 


0.7 


<2< 


Chromium 


N.O. 


20 


10 


30 


N.D. 


20 


11.3 


<100< 


N.D. 


10 


6.3 


<10< 


N.O. 


N.O. 


5 


10 


Cobalt 








10 








<100< 








<10< 








<10< 


Copper 


10 


20 


14.4 


20 


20 


23 


20.8 


<100< 


N.D. 


10 


5 


<10< 


10 


40 


17.5 


10 


Lead 


1 


12 


4.5 


<20< 


N.D. 


9 


4.4 


<100< 


N.D. 


1 


0.6 


<20< 


N.D. 


3 


2.1 


<20< 


Molybdenum 








<10< 








<5Q< 








<10i< 








<1!0'< 


Nickel 


NJD. 


N.D. 


5 


10 


Nia 


N.D. 


5 


<1iOiO< 


N.O. 


N.D. 


5 


<10< 


N.D. 


N.D. 


5 


10 


Silver 








<30< 








<250< 








<3iO< 








<30<: 


Thallliun) 


N.D. 


N.Oi. 


10 


500<SQ 


N.D. 


N.D. 


1 


<500< 


N.D. 


N.D. 


10 


600<SQ 


N.D. 


N.D. 


10 


500<SQ 


Vanadkim 








10 








<100< 








<10< 








<10< 


Zinc 


30 


7S 


60 


50 


100 


140 


122.5 


210 


40 


80 


60 


30 


6 


100 


80 


60 




































































CyankJa 


N.D. 


N.D. 


1 


<1<W 


N.O. 


N.O. 


1 


<1<W 


N.D. 


N.O. 


1 


<1<W 


N.D. 


N.D, 


1 


<1<W 




































Mercury 


N.D, 


0.1 


0.04 


<.01< 


N.D. 


N.D. 


0.O25 


0.02 


N.O. 


_ N.0, 


0-025 


0.01 


N.D. 


N.D. 


0.025 


0.02 




































HYDRIDES 


































Antimony 








<1< 








6 








<1< 








2 


Arsenic 


N.D. 


N.D. 


0.5 


<1< 


N,0. 


2 


1.3 


2 


N.D. 


N.D. 


0.5 


<1< 


N.D. 


N.0. 


0.5 


<1< 


Selenium 








<1< 








<1<W 








<1< 








<1< 




































VOLATILES. HALOGENATED 




































































1 . 1 .2.2-TB!rachloroethane 








<1<W 








<5<W 








<1<W 








<5<W 


1 ,1 .Z-Trlchloroethane 


N.D. 


N.D. 


0.3 


<1<W 


N.D. 


N.D. 


0.3 


<5<W 


N.D. 


N.D. 


0.3 


<1<W 


N.D. 


N.D. 


0.3 


<5<W 


l.l-Oichloroethane " 


N.D. 


N.D. 


0,1 


<1<W 


N.D. 


N.D. 


0.1 


<5<W 


N.D. 


N.D. 


0.1 


<1<W 


N,D. 


N.0. 


0.1 


<5<W 


1,1-Dlchloroethylene 








<1<W 








<5<W 








<1<W 








<5<W 


1 .2-Dichiorobenzene 


N.O. 


N.D. 


0.2 


<1<W 


N.D, 


N.D. 


0.2 


<5<W 


N.D. 


N.D. 


0.2 


<1<W 


N.D. 


N.D. 


0.2 


<&<W 


1,2-Dlchloroeihane (Ethylene dichlorlde) 


N.O. 


N.D. 


0.1 


<1<W 


N.a 


N,D. 


0.1 


<5<W 


N.D. 


N.D. 


0.1 


<1<W 


N.D. 


N.D. 


0.1 


<5<W 


i,2-Dlchlorx«>roDane 


N.D. 


N.D. 


0.1 


INP 


f4.D. 


N.D. 


0.1 


INP 


N.D. 


N.D. 


0.1 


INP 


N.D. 


N.D. 


0.1 


INP 


1 ,3-Dichtorobenzene 


N.D, 


N.D. 


0.2 


<1<W 


N.D. 


N.O. 


0.2 


<5<W 


N.D. 


2.4 


0.8 


<1<W 


N.D. 


2.4 


0.8 


<5<W 


1 .4-Oichlorobenzene 


N.D. 


N.O. 


0.2 


<1<W 


N.O. 


N.O. 


0.2 


<5<W 


N.D. 


N.O. 


0.2 


<1<W 


N,D, 


N,D. 


0.2 


<5<W 


Bromoform 








<1i<W 








<5<W 








<lkW 








<5<W 


Binamonwih^ne 


































CartKini tetrxhlorkle 


N.D. 


N,iD. 


0,5 


<1<W 


N.D. 


:N.D. 


0.5 


<5<W 


N.D. 


N.D. 


O.S 


<1<W 


HB. 


N,0. 


0,5 


<5<W 


Chbrobenzens 


N.D. 


N.'D. 


0.1 


<1<W 


N.D. 


N.O. 


0.1 


c5<W 


N.D. 


N.DL 


Oi.l 


<1<W 


N.O. 


N.D. 


0.11 


<5<W 


Chteroform 


28 


8 3 


52.8 


92X1 


15 


23 


19.5 


26<T 


1.7 


5.7 


3.5 


6<T 


3.3 


7.2 


5 


7<T 


Chloro methane 
































; 


Cis-I .a-Dlchloropropylene 


































Dibfomochloronnet hans 


N.D. 


N.D. 


0.1 


<1<W 


N.D. 


N.D, 


0.1 




N.D. 


N.D. 


0.1 


<1<W 


N.O. 


N.D. 


0.1 


<5<W 


Bromodichlofomethane 


N.D. 


0.4 


0.2 


<1<W 


N.D. 


0.3 


0.2 


<5<W 


N.D. 


0.4 


0.2 


<1<W 


N.O. 


0.4 


0.2 


<5<W 


Ethylene dibramida 


































Methylene chloride 


N.D. 


28 


1 S 


5<T 


N.O. 


21.9 


9.2 


22<T 


N.D. 


39.7 


18 


&<T 


N.D. 


N.D. 


5 


21<T 


Tetrachloroelhylene (Perchloroethylene) 
















<5<W 








<UW 








<5<W 


Trans-lLJ'Dichloroelhyiene 








<1<W 








<5<W 








<1<W 








<6<W 


Trans-1 .3-Dichloropropylene 


































Trichloroethylena 








<1<W 








<6<W 








<1<W 








<5<W 


Trichloroethene 


N.D. 


N,D, 


0.1 




N.D. 


N.D. 


0.1 




N.D. 


N.O. 


0.1 




N.D. 


N.D. 


0.1 




Trichlorofluoromethane 


N.D, 


2.4 


0.8 




N.D. 


N.D. 


0.3 




N.D. 


N.D. 


0.3 




N.D. 


N.0. 


0.3 




Vinyl chlqrid© (Chloroethylene) 
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Abitiibi'Price 


Foifl Wfl|i|»ra« 


Abitibii-Prics, kaquois Faltd'Abillbl-Price. Provincial 


Abitjbj-Prlce, Ttiundef Bay 1 








^ 






























MIM 


MAX 


MEAN 


M:OATA 


MIN 


MAI 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MOATA 


¥OyVTILES. NON.HALOGiNATED 


































































ftsniwe _ 


N,D, 


N.D. 


1 


<1i<W 


N,Dl 


N,.Dl 


1 


<5<W 


INJD. 


NJD. 


1 


-cUW 


N.D 


N.D. 


1 <5<W 


TO'lWilW 


a.,1 


53 


2 5 


43.x 1 


■N.OI. 


Q.a 


1.3 


<S<W 


IN.D. 


S.I 


1.S 


«1<W 


N.D 


N.D. 


1.5 <&eW 


o<-Xvlera< 








<1i<W 








<5<W 








<1<W 






<5<W 


m-Xylem and p-Xyiene 








<1<W 








<5<W 








<1<W 








<5<W 




































EXTRACTABLES, BASE NEUTRAL 




































































Acenaphthene 








<t<*V 
















<1<W 










5-nnro Acena^^hthene 


































Acenaphthv'iene 


HM. 


NJD, 


0.5 


<1<W 


N.D. 


iN.O. 


0.5 




IN.D. 


N.D, 


0.5 


<1<W 


N.D. 


N.Di. 


fi 


<1<W 


AiTthracene 


N..D. 


■N.iD. 


O.S 


a uiN 


N,0. 


iNJD. 


_J0,5_ 




N.D. 


N.D, 


o.s 


<1<W 


N.D. 


N.Di. 


0.5 


<1<W 


B9nzia)antnrac8n« 








<2<m 
















<2<W 








<2<W 


Banio(a)pyfwne 








<2<1N. 
















<2<W 








<2<W 


B«nzo[blliuoranth©ne 


































Benzo(ohi)p9rviene 








<2<W 
















<2<W 








<2<W 


BBr,zo(kifluoran(han8 








<5<W 
















<6<W 








<s<w 


CatTVhnie 


































1 Ctiloronaphihalene 
































2 Chloroiai3tiihaleoe 
































Chrysana 








<1<W 














<1kW 








<1<W 


Oiboiiz(a,h^nihrc4Csne 








<4<W 
















<4<W 








<4<W 


FluorarthenB 


NI.D. 


N.O. 


O'.a 


<1<W 


IN.0. 


N'.D. 


0.5 




MD. 


N.D., 


5 


<:1kW 


MO. 


IN.D. 


0.5 


<1<W 


Fluorane 








<1<W 
















_<UW_. 








<1<W 


lnaenoO.2,3 cajoyrene 








<1<W 
















<1I<W 








<1<W 


indole 


































1 Meihvlnaphtrialena 








lAW 
















<1<W 








lAW 


2 MoihylnaolTihalena 


































Naphthalflfw 


NLD, 


N.D. 


0.5 


<1<W 


IN.D. 


N.D. 


0.5 




N.D. 


N.O. 


5 


<1<W 


INJD'. 


NLD. 


01.6 


cUW 


Perylene 


































fiTcndnthrane 


IN.D. 


N.D. 


5 


<1<W 


NLD. 


N.D. 


0.6 




N.D, 


N.D. 


5 


<1<W 


NJD'. 


N.D. 


O'.S 


<UW 


oyrarw 


INJD. 


N.D. 


0.5 


<1<W 


N.D. 


N.D. 


0.5 




N.O. 


N.D. 


5 


<1<W 


INJD. 


N.D. 


0i.5 


^1<W 


Benivl butyl phthaJaie 


IN.O. 


3,7 


1.3 


^l<W 


iN.D. 


64. i6 


IS. 5 




N.D. 


S3.S 


17 3 


<1<W 


IMJD. 


30.8 


15.5. 


-VW 


Bl6t2 sihyhoxvU phthalaie 


1.6 


9.3 


5,2 


<s<w 


iN.O, 


8.6 


3.7 




N.D. 


71. 7 


22 5 


<s<w 


3.7 


a 1 


i4.rB 


'.5<W 


Oi n-butyl phihalaTo 


14,3 


1 50 


92.8 


<1<W 


2.2 


126 


46.3 




3.,3 


223 


^08 9 


<1<W 


2.S 


268 


124.1 


^VW 


Oi-n-oc!vf phthaiaie 








<2<W 
















<2<W 








<2<W 


4-Broriountfii¥l p^erl'l ethei 








<1<W 
















«1<W 








<!<W 


4 Chforophoriyl p^-enyl ethsr 








<1<W 
















<1<W 








<r1<W 


Bis(2 chlQroisopfopyl)elhor 








<1<W 
















«1«W 








<1<W 


Bl8(2-cfitoroetMyneTle( 


































Diphenyl olher 


































S.-i-Dlritroioluerte 








<2<W 
















<2«W 










2,6 D)ni"fotQ!u8rs 








<uw 
















<1<W 








<1<W 


BisiS chloroethojtvfrnslnane 








<1<W 
















<1<W 








<1<W 


Orphefylam ne 


































N Nitrosodlphenvlamme 








<1<W 
















<1<W 








<1<W 


N NltiOEOdi n propylamine 
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Ablllbl.PrlCtt.F6itti Wllllama 


Abitlbi-Pr<««. Iroqueia Fallli 


Abltibi-Prica 


PiroMlnclall 


Abitibi-Pric*, Ttiunder Bav 1 






































MIN 


MAX 


MilEANI 


MOATA 


MIN 


MAX 


MEAN 


MDATA 


MINI 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 




































EJCTBACTABLES, ACID (PHEMOLS) 
































































2,3,4. 5-Tetrachlaroph#nol 








<1<W 
















<t<W 








<1I<W 


2,3.4.iTelrachlarooheinol 








<1<W 
















«1<W 








<1i<W 


Z,3,5,6-Teiirachloroiphiair!Ol 


































2.3„4-TrlchlorQBh9:nol 


































2,,3,5.Trlchloirepheo:Ol 


































2.4.5-TfJchl€roDhenol 


































2.4,8- TriichloKJDhanoJ 


•N.O. 


NJD. 


2.5 


<1<W 


N.O. 


N.D.. 


2 5 




ND. 


N.0'. 


2.5 


«1<W 


N.iD. 


ND. 


2.5 


<uw 


2.4-Dim»iri¥l Dharnol 








lAW 
















WW 








lAW 


2,4-DinilitTOpheno!' 








IMP 
















INP 








■NP 


2,4.Diehitoirflphenol 


N.D. 


no. 


2.5 


<1<W 


ND. 


N.D. 


2 5 




N.D 


N.D. 


2.5 


<1<W 


N.D. 


N.D. 


2.S 


<1<W 


a.S-DlchlarooUBnol 
















1 
















4,S-OlnilrO'-o-cra80ll 








INP 
















INIP 








INP 


2-Cliilqropihenol 


































4-ChlorQ-3-meJ,hy(phenO'l 


































4-Nlliophenol 








^*W 
















<2<W 








<2<\N 


m-CfeBOl 


































o-Cmso\ 
































D-C reset 


































,P8intacritorot!ih®*»'l 








<1*W 
















<1<W 








<1kW 


Phsrwl 


15.7 


47.8 


31.7 


9401AR 


N.D, 


3.6 


? 3 




N3. 


N-O. 


1 


2<T 


N.D. 


12 


4,2 


6 




































EilracUkt. M»utril« 




































































1 .,2.3,4-Ti8itf acihlOirob«ni«ne 








<..oouw 








<001<W 








<.001!<W 








<.001.<W 


!,2,.4.5-Tttrachli0irob8niieti« 








<.001<W 








<001<W 








<.001<W 








<Joi<W 


ljI.3.6-T«l:racWorebenz:«no 








0.04 








<.001<W 








<.0Q1<W 








<.001 <W' 


1j2,3-Tflchloro&9nz,sn« 








<.m]<m 








<0Q1<W 








<.001<W 








<.001<W 


1 ,2,4-Tirlchloiriohflnz'one 








<.002<W 








<.C02<W 








<.002<W 








«.002.<W 


2,4.S-TrilchtorololUi©in« 








0.1145 








< 001 <W 








<.001<W 








<,001<W 


Ha!tGtilorQb'e<ra«<n» 








<.muw 








<aoi<w 








.*.M1<W 








<.,001<W 


H#Kacliilorotoyiadi»ri« 








<.O0i1<W 








<001<VV 








«:.001<W' 








c.OOKW 


H»xacli;toroevclOD«iriadi«» 


































HtxachteTO#lhane 








<.,001<W 








< 0OI<W 








<.001<W 








<.aoi<w 


Octaehtomswwnei 








.(SK 








NSS 








NK 








,rK 


PantiKhlocotenzarw 








<.00'1<W 








<.001<W 








<,0«1 <w 








<.001<W 


- - - 
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Boiae Cascade, kenora 


Quebiec St Ontario Pap«( 


Stkruo* Fall* Pap«f 


St. Marva Patter 






































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


TOTAL METALS 




































































Aluminum 


380 


800 


530 


50 


460 


1050 


743 




380 


2600 


1800 


IBL 


440 


6600 


2243 


5000 


Bervlllum 








<10< 
















<50< 








<50< 


Cadmium 


0.2 


O.S 


0.4 


<2< 


0.4 


0.9 


0.6 




0.2 


0.9 


0.6 


<10< 


0.5 


0.9 


0.6 


<15< 


Chromium 


N.O. 


N.D. 


5 


<10< 


N.D. 


25 


13.8 




N.D. 


10 


6.3 


<100< 


N.D. 


N.D. 


5 


<50< 


Colbalt 








<10< 
















<100< 








<50< 


Copper 


75 


90 


63.8 


<10< 


37 


55 


45.5 




10 


20 


1 5 


<10G< 


10 


1 5 


1 2 


<50< 


Uad 


1 


6 


3.8 


<20< 


N.D. 


3 


1.9 




N.D. 


13 


4.4 


<100< 


1 


1 5 


6.5 


<150< 


MotybdSifium 








<10< 
















<50< 








<60< 


Nickel 


N.O. 


N.O. 


S 


<10< 


N.D. 


10 


6.3 




H.D. 


N.D. 


5 


<100< 


N.O. 


N.O. 


5 


<50< 


Silvsr 








<30< 
















<250< 








<250< 


Thallium 


N.D. 


N.D. 


10' 


<bm< 


N.D. 


25 


16.3 




HO. 


N.D. 


1 


<500< 


RD. 


N.D. 


10 


SOCkSQ 


Vanadkim 








«10< 
















<100< 








<50< 


Zinc 


40 


60 


47.5 


<10< 


70 


160 


117.6 




120 


150 


132.5 


120 


40 


50 


42.5 


<100< 






































































Cyaracto 


N.O. 


N,D. 


1 


<1<W 


N.D. 


9 


3.8 




N.D. 


N.O. 


1 


<1<W 


N.D. 


2 


1.3 


7 




































Mercury 


N.D. 


0.35 


0.2 


<.01< 


N.D. 


N.D. 


0.025 




N.O. 


N.D. 


0.025 


0.02 


N.D. 


N.D. 


0.025 


0.02 




































HYDRIDES 


































Anlimony 








5 
















1 








10 


Arsenic 


N.D. 


N.D. 


0.5 


<1< 


N.O. 


2 


0.3 




N.O. 


1 


0.6 


<1< 


N.D. 


1.5 


0.9 


1 


Saieniuffl 








e 
















•c1< 








1 




































VOLATILES. HALOGENATIO 


































































U ,2.2-Tstrachloroethan# 








<1<W 
















<1<W 








<J<W 


1,1,2-Trichloroethan© 


N.D. 


N.D. 


0.3 


<1<W 


N.D. 


N.D. 


0-3 




N.D. 


N.D. 


0.3 


<1<W 


N.D. 


N.D. 


0.3 


<1<W 


l.l-Dtehloroethane 


N.O. 


N.D. 


0.1 


<1<W 


N.D. 


N,D. 


0.1 




N.O. 


N.D. 


0,1 


<1<W 


N.D. 


N.D. 


0,1 


<1<W 


l,1-0ichloroethyien» 








<1<W 
















SPL 








SPL 


1 .2-Dichlof^0nzen« 


N.D, 


N.D, 


0.2 


<1<W 


N.D. 


4 


1.1 




N.D. 


N.D. 


0.2 


<1<W 


N.O. 


N.D. 


0.2 


<1<W 


1,2-Dichloroethane (Ethylene dichtoride) 


MO, 


N.D. 


0,1 


<1<W 


N.D. 


N.D. 


0.1 




N.D, 


N.D. 


0.1 


<1<W 


N.O. 


N.D. 


0.1 


<1<W 


1 ,2-Dtchloroorooane 


N.D. 


N.D. 


0.1 


INP 


N.D. 


N,D. 


0.1 




N.D. 


N.D. 


0.1 


INP 


N.D. 


N.O. 


0.1 


INP 


1 ,3-Dichtoroben2en© 


N.D. 


N.D. 


0.2 


<1<W 


N.D. 


N.O. 


0,2 




N.D. 


N.D. 


0.2 


<1<W 


N.D. 


N.O. 


0.2 


<1<W 


1 ,*-DichlorobBnzen« 


N.O. 


N.O. 


0.2 


<1<W 


N.D. 


6.1 


1.6 




N.O. 


N.D. 


0.2 


<1<W 


N.D. 


N.D. 


0.2 


<1<W 


Bromoform 








<uw 
















<1<W 








<1<W 


Bromoroathane 


































Carbon talrachtorWe 


N.D. 


N.D. 


0.5 


<1<W 


N.D. 


RID. 


O.S 




N.O. 


N.D. 


O.S 


<1<W 


N.D. 


N.D. 


0.5 


<1<W 


Chiorobenzen« 


N.D, 


N.D. 


0.1 


<1<W 


N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 


<1<W 


N.O. 


N.D. 


0.1 


<1<W 


ChJorofarrti 


8.9 


16.7 


11.9 


14 


N.D. 


0.4 


0.3 




1.4 


3.9 


2.7 


1<T 


0.9 


3.1 


2.3 


3<T 


ChlorofFwthane 


































Ci8-1,3-Dichloropropyl9ne 


































Dibromochloro methane 


N.D. 


N.D. 


0.1 


<1<W 


N.D. 


N.D. 


0,1 




N.O. 


N.D. 


0.1 


<1<W 


N.D. 


N.D. 


0.1 


<1<W 


Bromodichloromethane 


N.D. 


0.3 


0.2 


<1<W 


N.D. 


N.D. 


0.1 




N.D, 


N.O. 


0.1 


<1<W 


N,D. 


N.D. 


0.1 


AlP 


Ethylene dibromide 


































Methylene chlortde 


N.D. 


21.6 


f.2 


5<T 


N.D. 


19.8 


11.6 




N,D. 


79.1 


28.4 


4<T 


N.D. 


^ 46.3 


19.1 


<UVi 


Tstrachtoroethylene (Perchloroethylene) 








<1<W 
















<1<W 










Trans- 1 ,2- Oichloroethylene 








<1<W 
















<1<W 








<1<W 


Trans-1 ,3-OlchloroprQpylene 
































Trichloroethylane 








<1<W 














<1<W 






AlP 


TrlcWoroethene 


N.D. 


N.D. 


0.1 




N.D'. 


N.D. 


0.1 




N.D. 


N.O. 


0.1 




N.O. 


N.D. 


0.1 




T rtchlO'rollu oroimethano 


N.D. 


1.6 


0.6 




N.Dl 


0.9 


0.4 




N.D. 


2.5 


0.8 




MO. 


N.D. 


0.3 




Vinyl chloride (Chloroethylsoe)' 
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Boiae CascadSj kenora 


Quebec A Ontario Paper 


Sprue* Falls Paper 


Si. Marv* Paper 1 






































HIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


VOLATILES. NON-HALOGENATEO 




































































Benzene 


N.D. 


N.D. 


1 


<1<W 


N.0, 


2.7 


1.4 




NO. 


N-D. 


1 


<1<W 


N.D. 


NO. 


1 


<1<W 


Toluene 


N.D. 


11.2 


3.9 


<1<W 


316 


1720 


696.3 




N.O. 


3.1 


1.9 


<1<W 


6.1 


12.7 


9 


B<T 


o-Xvlene 








<1<W 
















<1<W 








<1<W 


m-Xylefw and p-Xytene 








<1<W 
















1<T 








<1<W 




































EXTnACTABLES. BASE NEUTRAL 




































































Acenaprtlheno 
































<1<W 


5-n(lrij AcenaoMNiiirw 
































INP 


Acenaphthylane 


N.O. 


N.D. 


0.5 




N.D. 


N.D, 


0.5 




N.D. 


IN.D. 


0.6 




H3. 


N.D. 


0.5 


<1<W 


Antihracene 


N.O. 


N.D, 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




H.O. 


N.D. 


0.5 


<1<W 


Benzlalanlhracene 
































<2<W 


Benzojalovrsne 
































<2<W 


Benzo|b)fluoranthene 
































<5<W 


BenzolahitDsrviene 
































<2<W 


Benzo(k)fluoranthene 
































<5<W 


Camphene 
































INP 


1 -Chloronaphtha!#ne 
































INP 


2-Chloronaphthalene 
































<1<W 


Chryswie 
































<1<W 


Db«n2(a,h)anthrmcen« 
































<4<W 


Fluoranthan* 


N.D. 


N.D, 


0.5 




N.D. 


N.D. 


0.5 




N.O. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 


<1<W 


Fluorene 
































<1<W 


lndeno(1.2,3-cd)P¥rene 
































<1<W 


Indole 
































INP 


1 -Methvlnaphthalene 
































<1<W 


2-Methtlnaph«halene 
































<1<W 


Naphthalene 


MD. 


N.D, 


0.5 




N.D. 


N.D. 


0.6 




N.D. 


N.D. 


0.5 




N.D. 


2 


1 


<1<W 


Pervlene 
































INP 


Phenanthrene 


N.D. 


N.D. 


0.5 




N.O. 


N.O. 


0.5 




NO. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 


<1<W 


Pyrene 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.O. 


0.5 


<1<W 


Benzyl butyl phlhalate 


N.D. 


N.D. 


0.5 




NO. 


7.9 


2.4 




N.O. 


N.D. 


0.5 




N.D. 


N.O. 


0.5 


<1<W 


Bi6<2-eth¥lh8j(vl) Dhlihalate 


2.4 


37.6 


19.8 




N.D. 


8 


5 




1.7 


11.9 


5.2 




N.D. 


10 


5.2 


<5<W 


IDi-n-butyll pmhalate 


4.e 


150 


70.1 




10 


141 


44.2 




4.9 


134 


46.2 




12.6 


393 


109.2 


<1<W 


Di-n-O'Ctvl phthalata 
































<2<W 


4-B.romopheii:vl phenyl ether 
































<1<W 


4-Chlo:roph8n¥l phenyl ether 
































<1<W 


Bi8(2-chlo>rol60propvl)e«her 
































<1<W 


Bls(2-chloroeihvlV9ther 
































7 


Oiphenyl ether 
































INP 


2.4-Dinltrotoluene 
































<1<W 


2.6-Dinltrotoluene 
































<1<W 


Bis(2-ch!oroeihoxy [methane 
































<1<W 


DIphenylamine 


































N-Nltrcsodiphanvlamlne 
































<1<W 


N-Nltrosodi-n-propylamine 
































<2<W 
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BoJM Cascade, kanora 


Quebee k Ontario Papar 


Sprue* Fail* Papar 


St Marva Papar | 




































1 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MOATA 


" 


































EXTRACTAILES, ACtD (PHENOLS) 














^ 






















































2,3,4,5-TeUachlorophenol 
































1<T 


2,3,4,6-T8irachlorophenQl 
































<1<W 


2,3,5,6-Tetrachlorophenol 
































<1<W 


2.3,4-TrlchloroDhenol 
































<1<W 


2,3,5-Trlchlorophenol 


































2,4,5-Trichlorophenol 
































<1<W 


2,4,6-Trichlofophenol 


N.D. 


N.D. 


2.5 




N.D. 


N.O. 


2.6 




N.D. 


N.D. 


2.S 




N.O. 


N,D. 


2.S 


<1<W 


2,4-Dlmelhyl phenol 
































<5<W 


2,4.Dtnilroph«fiol 
































INP 


2,4-Dichtorophenol 


N.D. 


N.Di. 


2.5 




N.D, 


N.O. 


2.S 




N.D. 


N.D. 


2.5 




N.O. 


N.O. 


2.5 


<1kW 


SjB-DichlorophBnol 
































<1<W 


4.6-Dinitro-o-cre80l 
































INP 


2-Chlorophenol 
































<1<W 


4-Chloro-3-methvlphenol 


































4-Nilrophenol 
































<2<W 


m-Cresol 
































<1<W 


o-Cra60l 
































<1<W 


p-Crasol 
































INP 


Pentachbrophe'nol 
































<1<W 


Phenol 


N.D. 


2.2 


1.4 




N.D. 


164 


51.6 




N.O. 


6.1 


3.1 




ND. 


3 


14.9 


<1<W 




































ExtriicUI»t««. Nvutrais 




































































1 .2.3.4-T«trachlorobenzen« 








NS 
















<.001<Vtf 








<.001 <w 


1 ,2.4.6-Tetrachloroben28ne 








^8S 
















<.001 <w 








<.001<W 


1 ,t.3.6-Tetrachloroben2ene 








NSS 
















<.001<W 








<.001 <w 


1 , 2 , 3 - T rill c h:l roiba n z e no 








IN6S 
















<.001 <w 








<,00l<W 


l,2,4-Trilichilorobon'z»n« 








NS 
















0.013 








<.002<W 


2,4,5Trichloroioluene 








NS 
















0.025 








<.00t<W 


HexchloroberaenB 








NSS 
















<.001<W 








<.001<W 


Hexachlofobutadi^ne 








NSS 
















0.012 








<-00»<W 


Haxachlorocvclopaniadiend 


































Haxacfitoroathana 








1^ 
















<.001<W 








<.001<W 


Octachtorostvrane 








NSS 
















NSS 








NSS 


Pentachtorobereene 








NSS 
















<.001<W 








<.001<W 







































"D 
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(D 




CO 

c: 


33 




T3 
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3 
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C) 




3 
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CO 


"D 
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-- 


Oomtar Inc., Trenton 


M«cMillan.Bloedel | 






















MIN 


MAX 


MEAN 


UDATA 


MIN 


MAX 


MEAN 


MDATA 


TOTAL METALS 




































Aluminum 


1340 


7900 


3710 




2100 


2900 


2500 




Seryillym 


















Cadmiufn 


0.7 


3.4 


2 




4.2 


7.3 


5.8 




Chromium 


N.D. 


20 


8.8 




N.D. 


N.D. 


5 




Colbalt 


















Copper 


15 


8 


43.8 




2 


4 


3 




'Usmi 


6 


36.6 


11.4 




N.D. 


7 


3.8 




MiolyMenufTii 


















Nickel 


N.D. 


HO. 


S 




N.D, 


N.D. 


S 




Sllvsr 


















Thaliiiim 


N.D. 


20 


17.5 




N.D. 


30 


20 




VanacRum 


















Zinc 


50 


200 


132.5 




840 


640 


035 








































Cvankte 


N.D. 


10 


4.3 




N.D. 


N.D. 


1 


4<T 




















Mercury 


0.2 


0.68 


0,45 




N.D. 


N.D. 


0.025 


<.01< 




















HYDRIDES 


















Antimony 


















Arsenic 


N.D. 


2 


0.9 




N.D. 


N.D. 


0.5 




Setenium 




































VOLATILES, HALOOEMATE D 




































1 . 1 .2.2-Tatrachloroethan« 


















1 , 1 ,2-Trlchloroethane 


N.O. 


N.D, 


0.3 




N.D. 


N.D. 


0.3 




1.1-0>chloroettTane 


N.O. 


no. 


0.1 




N.D. 


N.D. 


0.1 


<5<W 


1,1-Dtchloroethylene 
















<5<W 


1 ,2-Oichlorob«nz8r» 


N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 


<5<W 


1,2-Dk:hloroi«thans ( Ethylene dichlorlde) 


N.D. 


NI.D. 


0.1 




N.D. 


N.D. 


0.1 


<5<W 


1,2-Oichlorocropane 


N.D. 


N.D. 


0.1 




N.D. 


N,D. 


0.1 


INP 


1 .3*0)chlorob«inz«in« 


N.D. 


N.D. 


0.2 




N.D. 


0.6 


0.4 


<6<W 


1 .,4-0ichtor<)beinz©ine 


N.D. 


N.O. 


i.2 




N.0, 


N.O. 


0.2 


<S€W 


iBromiQiorm: 
















<5<W 


Broimo me thane 


















Carbon letrachlorkte 


N.D. 


NJD. 


0.1 




N.D. 


N.D- 


0.5 


<5<W 


Chtorobenzene 


N.O. 


N.O. 


0.1 




N.D. 


N.D. 


0.1 


<5<W 


ChlorolofTTi, 


1 


6 


3.9 




N.O. 


0.7 


0.4 


<5<W 


Chl<»nD methane 


















Cls-1,3-Dichloropfopylen« 


















Dibromochloro methane 


N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 


<5<W 


Bromodichloromeihane 


N.D. 


0.2 


0.2 




N.O. 


N.D. 


0.1 


<5<W 


Ethylene dibromlde 


















Methylene chJorkie 


N.D. 


125 


38 




27 


45 


36 


28<T 


TetrachJoroethylene (Perchlofoethylene) 


















Trans-l,2-Dichloroethylene 
















<5<W 


Trans-1 .3-DichloroDroDVlene 


















Trichloroethylene 
















<5<W 


Trichloroethene 


N.D, 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




Trtchlorotluoromethane 


N.D. 


1.6 


o.e 




N.D. 


N.D. 


0.2S 




Vinyl chloride (Chloroeihylene) 
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Oomtar tnc.^ Trenton 


MacMlllan.Bloedel 1 






















MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


V0LAT1LES. NOrWIALOGENATED 




































8enzen« 


N.D. 


N.D. 


1 




N.D. 


20 


10. S 


5<T 


Toluens 


N.O. 


N.D. 


1.5 




N.D. 


9.5 


5,5 


<S<W 


o-Xvlene 
















<5<W 


m-Xvtefw and p-Xyl©f» 
















<5<W 




















EXTRACTABLES. BAK NEUTRAL 




































Acenaprtherw 
















<1<W 


5-nBro Acenapfiihene 


















Ac«.naphlh¥lenei 


NI.ID. 


N.D, 


0.6 




N.O. 


NjD'. 


0,5 


<1<W 


Anthracene 


N.D. 


N.D, 


0.5 




N.D. 


N.D. 


0.5 


*1<W 


B«nz(a)arthfacBn« 
















<2<W 


B»nzo(a)pvrene 
















<2<W 


B«nzo!b)1luoranlh«na 
















<5<W 


Bsnzolohitoerylene 
















<2<W 


B«nzo(kUlooranihen0 
















<s<w 


Carrchane 
















INP 


i-Chloronaphthalen« 
















<1<W 


2-Chloronaphthalen« 


















ChrysefW 
















<1<W 


Dibenzfa.hlamhracene 
















<4<W 


Ruoranhera 


N.D. 


N.D. 


0.5 




N.O. 


N.D. 


0.6 


<1<W 


Fluorene 
















<1<W 


lndeno(1.2.3cd)p¥r«n« 
















<1<W 


Indole 


















1 -Methylnaphthalane 
















<1<W 


2Melh¥lnaDhthalen8 
















<1<W 


Naphthalan* 


N.D. 


N.O. 


0.5 




N.D. 


N-D- 


0.5 


<1<W 


P«rylene 


















Phenanttirane 


N.D. 


1.4 


0.7 




N.D. 


N.D, 


0.6 


<1<W 


Pyrene 


N.D. 


N.D. 


0.5 




N,0. 


N.O. 


0.5 


<1<W 


Benzyl butyl phthatata 


1.2 


13.5 


5.6 




N.D. 


3 


1,8 


<1<W 


Bl6(2-«thvhexvl| phthaiats 


2.1 


75.8 


22.2 




3.6 


1 a 


11.3 


<5<W 


Di-n-bMtyl phthalate 


15.3 


75.6 


33.9 




4.5 


22 


13.3 


<1<W 


Di-n-oclyl phthalate 
















<2<W 


4-Bra>mapheiiivl plhenyl ether 
















<1<W 


4-CMomiphenvl ohonyl ether 
















<1<W 


Bi$(2-cliilG)ro<iBopropy!l')«lher 
















<1<W 


Bl6(2'-chlOiroeihvli|elher 
















<3<W 


DIphBinyl ether 
















liNP 


2,4-Dini«rotoluene 
















<1<W 


2,6-Dlnltrololu8r>e 
















lUI 


Bis(2-chloro6thoicy)methane 
















<1<W 


Diphenylamlne 


















N-Nitrosodiphenylamln# 
















<1<W 


N-Nitrosodl-n-propylamine 
















<2<W 
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OomtJir Inc., Trentoii 


M*cMtlllaDi-BI:cMd*ll 






















MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 




















EXrnACTABLES, ACID (PHENOLS) 




































2,3,4,5-Tetrachlorophenol 
















<1<W 


2.3,4,6-Tetrachlorophenol 
















<1<W 


2,3,5,6-T8irachlorophenol 
















<1<W 


2,3,4.Trichlorophenol 
















<1<W 


2,3,5-Trlchlofophenol 


















2.4.5-Trichlorophenol 
















<1<:W 


2,4,6-TricWoraphenol 


N.D. 


N.D. 


2.5 




N.O. 


N.D. 


2.5 


<1<W 


2.4-Dimelhvl phenol 
















«S<W 


2,,4-Dinltfoph9nol 
















INP 


2.4-OicWorophenol 


N.Di. 


N.O. 


2.5 




N.O. 


N.D. 


2.6 


<1<W 


2,6-Dlchlorophenol 
















<1<W 


4j6-Dinitro-o-cre801 
















INP 


2-Cn(orophenol 
















<1<W 


4-Chloro-3=methylphenol 


















4-NitrophenQl 
















<2<W 


m-Cresol 
















5UIN 


o-Cresol 
















7UIN 


p-Cresol 
















INP 


Pentachiorophenol 
















<1<W 


Phenol 


252 


1170 


648.3 




765 


1000 


882.5 


247 




















ExtractAblat, NMilrala 




































1 ,2,3.4-Tetrachlorobenzene 














<.Q01<W 


1 ,2,4,5.Tetrachlorobenz9ne 
















<.001<W 


1 .2.3.5-Te!rachlorobenzens 
















<.001<W 


1 .2,3-Trichlofobenz9n8 
















<.001<W 


1.2.4-Trichlorobenzene 
















<.002<W 


2,4,5-Trichlorotoluene 
















<.001<W 


Hexchtorobenzene 
















<.001<W 


Hexachlorobutadiene 
















<.001<W 


H«xachlorocyclop«ntadi«ne 


















H«xachk)foe!hane 
















<;.001<W 


Ociachlorasivrans 
















N^ 


Pemachlorobanzen« 
















<.001<W 
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Fraeer Inc. 




Beaver 


Wood 


Fibre Co. Ltd. 


Stralhcena Paper Co. 


Trent 


Valley 


Paperboard | 






































MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


TOTAL METALS 




































































Aluminum 


3000 


6700 


4600 




940 


6700 


2500 




400 


660 


495 




3400 


4500 


3925 




Beryllium 


































Cadmium 


0.2 


2.5 


0.9 




0.4 


1 


0.7 




0.35 


0.7 


0.5 




0.8 


1.3 


1 




Chfomium 


N.D. 


40 


13.8 




N.D. 


10 


7.5 




N.D. 


15 


8. 8 




N.D. 


20 


13,8 




Colbalt 


































C«>per 


10 


30 


18.8 




5 


15 


8.8 




N.D. 


N.0. 


2.5 




20 


30 


22.5 




LBad 


1 


3 


1.8 




N.0, 


10 


4.1 




2 


8 


2 




6 


1 1 


7.8 




MolvWenum 


































NicfcBl 


N.D. 


N.D. 


0.5 




N.D. 


N.0. 


5 




N.D. 


N.D. 


5 




N.Dl 


N.D. 


5 




Silvier 


































Thalliunn 


N.D, 


20 


17.5 




NjD. 


N.D. 


10 




N.D. 


IM.D. 


10 




NLD'. 


40 


22.5 




Vanadiomi 


































Zinc . 


6 


110 


77.5 




2 


80 


60 




10 


3 


20 




8 


200 


115 








































































Cvanida 


N.D. 


7 


3.3 




N.D. 


16 


5.6 


, 


N.D. 


2 


1.5 




N.0. 


N.D. 


1 






































Mercury 


N.D. 


N.D. 


0.025 




N.D. 


0.01 


0.02 




N,D. 


N.0. 


0.03 




N.D. 


N.D. 


0.025 






































HYDRIDES 


































Aniimonv 


































Arsenic 


N.D. 


N.O. 


0.5 




N,D. 


2 


0.9 




N.D. 


N.D. 


0.5 




N.D. 


2 


0.9 




Selenium 




































































VOLATILES, KALOGENATED 




































































1 . 1 .2,2-TetrachlQroethane 


































1 , 1 ,2-Trlchtoft>ethane 


N.D. 


N.D. 


0.3 




N.0. 


N.0. 


0.3 




N.D. 


N.D. 


0.3 




N.D. 


N.D. 


0,3 




l.l-Oichloro«thaf» 


N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




N.0. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




1.1-Dichlofoethylene 


































l.2-Dichtorob8nz»r» 


N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




1.2-0ichlof©ethan« (Ethylene dichloride) 


N.O. 


0.2 


0.1 




N.D. 


N.D. 


0.1 




N.D. 


NO. 


0.1 




N.D. 


N.0. 


O.t 




i.2-Dichtorepfop«ne 


N.D. 


N.D. 


0.1 




N.D, 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




N.D. 


N.D, 


0.1 




1 .3- Dtchtorobenzerw 


N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




N.D. 


N.D, 


0.2 




N.D. 


N.D. 


0.2 




1.4-Dich)orob#nzone 


N.D. 


N.D. 


0.2 




N.0. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




N.D. 


0.8 


0.3 




Bromoform 


































Brorm methane 


































Carbon letrachtorklei 


H.D. 


iN.D. 


0.5 




N.a 


N.D. 


0.5 




N.D. 


N.0. 


0.5 




N.D. 


N.D. 


Oi.5 




ChtoirobenzafM 


5.7 


180 


56.6 




N.D. 


NlO. 


0.1 




N.D. 


N.0. 


0.1 




N.D. 


iN.D. 


Oi.l 




Chkirofomi 


96.5 


240 


1139.9 




N.D. 


0.6 


0.2 




N.D. 


0.4 


0,3 




N.D. 


1.1 


O.A 




Chloromethane 


































Cis-i,3-DlchloropfoiPivlene 


































DibromochkDromethane 


N.O. 


1.4 


1 




N.D. 


N.D. 


0.1 




N.D. 


'N.0. 


0.1 




N.D. 


N.D, 


0.1 




Bromodlchlofomethane 


N.D, 


6.9 


3.7 




N.0. 


N.D. 


0,1 




N.D. 


N.0. 


0.1 




N.D. 


N.D. 


0.1 




Elhvtene dibromide 


































Mathyiane chloride 


N.D. 


31.2 


13.7 




N.D. 


38 


19.8 




N.D. 


36.3 


12.8 




N.D. 


96.6 


r 46.2 




Telrachloroelhylene (Perchloroeihyiene) 


































Trans- 1,2-Dichloroeihyl9ne 


































Trans-i,3-0lchloropropylene 


































TrichlofOflthylene 


































Trichlofoethene 


N.D. 


139 


42.7 




N.D. 


0.2 


0.1 




N.D. 


N.D. 


0.1 




N.D. 


0.6 


0.3 




Trichloroduoromsthane 


N.D. 


N.D. 


0.25 




N.D. 


1.3 


0.5 




N.D. 


1 


0.4 




N.0. 


1.8 


0.64 




Vinyl chloride (Chloroethylene) 
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Fr«Mr Inc. 




Bsaver Wood Fibre Co. Ltd. 


SIrathcona Pa^r Co. 


Trent Valley PaDerboard 1 






































MEN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAH 


MDATA 


MIN 


MAX 


MEAN 


MOAT>i 


MIN 


MAX 


MEAN 


MDATA 


VOUkTILES. NON-HALOGENATED 




































































Benzdne 


N.D. 


N.D. 


1 




N.D. 


N.D. 


1 




N.0, 


N.D. 


1 




N.0. 


N.D. 


1 




Toluene 


3.4 


t4.2 


7.4 




N.D. 


10 


4.1 




N.D, 


N.D. 


1.5 




N.0. 


6.7 


4.4 




o-X¥l«ne 


































m-Xy!Bn» and p-Xylene 




































































EXTBACTABLES, BASE NEUTRAL 




































































AoenapWhene 


































5-nit,ro Awnaphtihone 


































Acsnaphihvtone 


N.D. 


N.D. 


0.5 




N.D. 


NlID. 


0.5 




iN.D, 


NLD, 


0,5 




N.D. 


NiD. 


0.5 




AntfvaceTw 


N.D. 


N,0. 


O.S 




N.D. 


NiiD. 


0.5 




iN.a 


N.D. 


0.6 




N.D, 


N.D. 


0.5 




Benztajanthracene 


































Benzo(a)P¥ref» 


































Benzo(b|fluoranthane 


































Benzo(ahf)p©Tvleoe 


































B8nzo(k)1luormntlierie 


































CarD^ane 


































l-Chloronaphlhal8n9 


































2-Chloronaoh1halen« 


































ChiYsene 


































Oibenz(a,h}anthracene 


































Fluoranth»r» 


N,D. 


N.D. 


0.5 




hiO, 


N.D. 


0.5 




N.D. 


N.0. 


0.5 




N.D. 


N,D. 


0.5 




FluorefM 


































lnd«no(l,2,3-cd)pyrene 


































Indole 


































1 'Msthvlnapnthalene 


































2-M«tNlnaDhthalsn« 


































Naphihalens 


N.D. 


43.3 


25.6 




N.O. 


N.D. 


0.6 




N.D. 


N.D. 


0.5 




N.D. 


NLD, 


0.5 




Pervlene 


































Phonanthrsna 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D, 


0.5 




N.D. 


N.0. 


O.S 




Pvono 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




Benzyl butyl phihalaie 


N.D. 


5.5 


2.5 




N.D. 


18 


5.3 




N.D. 


N.0. 


0.5 




2 


5.7 


3.3 




Bl«(2'ethvhexyll ohthalate 


S.4 


13.7 


8.9 




4.2 


45.4 


20.9 




2.4 


13 


5.8 




2.3 


12.4 


6.1 




Dl-n-bulyl phthalate 


12.9 


130 


47. S 




8 


176 


64.7 




3.3 


7.9 


5.3 




26. S 


16a 


83.1 




Dl-n-onyl phthalaie 


































4-Bromoplienyl phenyl ether 


































4-Chlc(riophenvi phenyl ether 


































Bin(Z-chtereii80propvtlelhef 


































Bls('2-chiloro«thv1)«ther 


































Olphenyt ethar 


































2,4-DlnitrQloluene 


































2.6-Dlniltrotolysne 
































Bis(2-ch)oroetho)iyjfnethane 
































Dlphenylamin© 
































N-Niirosodiphenylamine 
































N-NltroBodl-n-propylamlne 
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iFraaei 


)ne. 




ieawaf Wowl 
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Co, Ltd. 


simh 


Eona 
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EXTRACTABLES. ACID (PHENOLS) 




































































2,3.4.5-TetracihitorophenQl' 


































2.3.4.e-Te!rachitorophenol 


































2.3.5.6-Te!racWorop'hi«nbl 


































2,3.4-Tirichl-cJraphenol 


































2,3,8-Triehtorciphenol 


































2i4,J.-TricWoroBhi&nel 


































2.4.6-Tricihtoroip!ih«nol 


N.D. 


NUD. 


2.5 




IN.D. 


N.ft 


2,S 




N.D. 


NI.D. 


2.5 




N.Ol 


N.D. 


2.5 




2.4-Oimellwl Bhewli 


































2,'i-0(nilroph«TioJ 


































a.4.01c!hiloro:DhBml 


N.O. 


N.O. 


2.5 




NiQ. 


iN.O, 


? S 




ND. 


N.D. 


2.5 




N.D. 


N.D. 


2.6 




2,6-Dichlorophenol 


































4„e-DlniIiro-Qi-Cf«80l 


































S-Cihiloropihencil 


































4-CWoro-3-melhi¥l&han©l 


































4-iNH:raphan.ol 


































m-Crasoli 


































o-Cresel 


































p-Crasol 


































P'SiiniscMoroDhenoil 


































Phenol 


N.D, 


N.D. 


1 




KI.D. 


21.2 


10, i 




N.O. 


rto. 


1 




9 2 


161 


124.3 






































Ex(r«ctabl««. Nculralt 




































































11 „2.3,4-Teitrachlorob,anizen9 


































1 ,2.4,5-TairacMoiTOben2en8 


































1 .2j3,5-Te''lrachtorobenzene 


































l!.2,3i-Tiriichlorobenzen8 


































lj2j4-Tiriichloirobenz«n8 


































2„4.5-TriiichIoTotolu8in-e 


































Heichl«roe«n2«riie 


































Hfliitach(ofohuiadifln» 


































.Hsix.acMofO'Gvctop«rtadi«ne 


































H€«achlQftwthan8 


































Oclachtorostyrena 


































Pwnlachtorobonzane 
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Domtar Inc., S». Cutharinea 
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:.B. Eddy, Ottawa 
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MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


TOTAL METALS 




































































Aluminum 


600 


1260 


1040 




1 140 


7500 


3175 




8Q 


240 


130 




160 


340 


230 




Baryliium 


































Cadmium 


0.2 


0.3 


0'.3 




2 


0'.9 


0.5 




0.1 


0.5 


0.3 




0,2 


0.6 


0.4 




Chromium 


N.D, 


1 


6.3 




N.D. 


10 


7.5 




N.D, 


N.D. 


6 




N.D. 


N.D. 


5 




Cobalt 


































Copper 


N.D. 


16 


7.5 




10 


35 


18.8 




N.D. 


1 5 


10.6 




N.D. 


10 


5 




Lsad 


N.D. 


1 


0.6 




N.O. 


4 


2.1 




N.D. 


2 


1 




N,0. 


1 


0.9 




Molybdenum 


































Nickel 


N.D. 


30 


11,3 




N.D. 


1 


7.5 




N.O. 


N.O. 


S 




N.D. 


N.D. 


5 




Silver 


































Thallium 


N.D, 


30 


10 




N.D. 


N.D. 


10 




N.D. 


N.O. 


10 




N.D. 


N.O. 


10 




Vanadium 
































Zinc 


N.D. 


70 28.8 




10 


50 


20 




N.D. 


10 


e.8 




N.D. 


2 


13.8 








































































Cyanide 


N.D, 


N.D. 


1 




N.O. 


N.D. 


1 




N.D. 


N.O. 


1 




N.D.^ 


N.D. 


1 




















-- 


















Mercury 


N.D. 


N.D= 


0.025 




0.05 


N.D. 


0.031 




N.D. 


N.D. 


0.025 




N.D. 


N-O. 


0.025 






































HYDRIDES 


































Antimonv 


































Arsenic 


N.D. 


N.D. 


0.5 




NJD. 


N.D. 


0'.5 




N.O. 


N.D. 


0.5 




INJD. 


N.D. 


o.s 




Selenium 




































































VOLATlLiS. HALOGENATED 




































































1.1 ,2,2-Tetraclnloroethane 


































1,1,2-Trichloro8thane 


N.D. 


N.D. 


0.3 




N.D. 


N.O. 


0.3 




N.D. 


N.O. 


0.3 




N.D. 


N.D. 


0.3 




l.1-Dichloroelhane 


N,D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




0.2 


4.8 


2.7 




1,1 -Dichloro'eihytene 


































1 ,2- Dichlorobenziarw 


N.D'. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




N.D. 


N.O. 


0.2 




N.D. 


N.D. 


0,2 




1,2-Dichlofoethane (Ethylene dichloride) 


N.D. 


N,D. 


0.1 




N.D. 


N.D. 


0.1 




N.D, 


!N.D. 


0.1 




N.D. 


0.2 


0.1 




1 .2-Dichlon3propana 


N.D. 


N.D. 


0.1 




N.D, 


N.D. 


OJ 




N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




1 ,3-0k:hlorot>enzene 


N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




N.O. 


N.D. 


0.2 




1,4-Dichlorob«n2ene 


N.D. 


2.2 


1.7 




N.D. 


N.O. 


0.2 




N.D. 


N.D. 


0.2 




N.D. 


N.D. 


0.2 




Bromotorm 


































Brtimomethan« 


































Carbon letrachloride 


N.D. 


N.D. 


0.5 




N.D. 


N.D. 


0.5 




N.O. 


N.D. 


0.5 




N.D. 


N.D. 


O.S 




Chtorotoeraene 


N.D. 


N.D. 


0.1 




N.D. 


N.D, 


0.1 




Ni.D. 


N.D. 


0.1 




N.D. 


N.D, 


0.1 




Chloroform 


0.2 7.2 


Z.I 




3 


4.6 


4 




N:.0, 


4.2 


2.4 




0.4 


7.3 


2.2 




Chloromethane 


































Cts-l,3-0ichloropropyl6n8 


































Oibromochloromethane 


N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0,1 




N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




BromodichloromGthane 


N.D. 


N.D. 


0.1 




N.D, 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




N.D. 


N.D, 


0.1 




Ethylene dibfomlde 


































Methylene chloride 


N.D. 


24.7 


11.7 




N.D. 


64.6 


31.8 




N.D. 


10.5 


6.5 




19 


122 


60 




Telrachloroethylene (Perchloroethylene) 


































Trans- 1 ,2- Dichloroethylene 


































Tran,'S-1 .a-DichloroproDVlene 


































Trichloroeihylene 


































Trichloroethene 


N.D. 


N.D 


0,1 




N.D. 


N.D. 


0.1 




N.D. 


N.D. 


0.1 




N.D. 


N,D. 


0.1 




Trichlorofluoromelhane 


N.D, 


1.7 


0.6 




N.D. 


N.O. 


0.25 




N.D. 


N.D. 


0.25 




N.D. 


N,0. 


0.25 




Vinyl chlcrida (Chioroethylene) 
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MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MEAN 


MDATA 


MIN 


MAX 


MiEAN 


MOATA 


Ml IN 


MAX 


MEAN 


MOATA 


VOLATILES, NONhHMLOGENATED 




































































i«nzen6 


N.O. 


N:tt 


1 




N,0. 


N.ID, 


1 




N.D. 


N.O. 


1 




N.O. 


N..D. 


1 




TO'luana 


N.O. 


3.3 


2 




N.D. 


7.6 


3 




N.D. 


N.O. 


1.5 




N.0'. 


lie 


7,6 




o-Xvlana 


































m-Xyiafw and p-Xyl»ne 




































































EJfraACTAlLiS, BASE NEUTRAL 




































































Aconaphlh&ne' 


































5-n!iro AoanaDhihene 


































Acenaprthvlane 


N.D. 


N.iD. 


01. 5_^ 




. INLO. 


N.D, 


O'.S 




N.D. 


N.D. 


0,6 




NjD. 


N.ID, 


0.5 




Anthrac«m 


N.O. 


,N.ID, 


O'.S 




iN.lD. 


N.D. 


0.5 




N.O. 


N.D. 


0.5 




N.ID. 


N.ID. 


0.5 




Bmz{i)mthTBC9m 


































B«nzO'lalP¥f#r» 


































Bflnzo'Cblifluoranthene 


































BBnio(ahi|p«rvlsne 


































S«iniza(K)fluoramih«ne 


































Cmttmm 


































1 .Chloronaphlhalant 


































2- C hloronae hlJial©n« 


































ChPfsme 


































Dlb«riz(a.h}an!hriC8ne 


































FluQ'rainl,h«n8i 


N.,D. 


N.D. 


0.5 




NDi 


N.ID'. 


0,8 




N.D. 


N,0. 


■0..5 




N.D. 


N.D. 


0.5 




FluoiiiwrMi 


































lnici:ono{1.2,3-cd)pifr8ni« 


































Indolv 


































lM«tlhvlnacihihalene 


































2-M9iiri¥lnaphthal«n9 


































Naphtha i«T« 


N.O. 


N.DL 


5 




N.D. 


1.4 


0.9 




N.O. 


N.O. 


0.6 




5 8 


10,1 


7.S 




P«fvl«ini« 


































PrwnanthrBfw 


__Ni.iD. 


N.:D'. 


S 




ND. 


N,jD, 


0,6 




N.O. 


IN.O. 


0.5 




N.D 


N.D. 


0,5 




Pitmn _' _ _ _ 


N.ID, 


N,.a 


5 




N.D. 


njD. 


0.5 




N.Ol, 


INLD. 


O'.S 




N.O, 


N.D. 


__0,5 




B«n?v'l butyl phihalat© 


N.O. 


1.2 


7 




N.D. 


13 


3.16: 




N.,D. 


NI.D. 


0.5 




N.D. 


1.9 


0,'8 




BiB(2-alhvtoxvl) phthaiaie 


N.ID. 


7 


3 7 




2.4 


127 


42.4 




NjD. 


16,8 


S.I 




N.D. 


1 1 


4.6 




Dii-n-bulyl _phiihalaie 


5.2 


14 


8 6 




7 3 


1 90' 


Si .4 




3.7 


so.e 


25. S 




7.9 


30.4 


17, B 




0'»-n-O:ctvJ...BMHalais . 


































4-BrQimophenvl phaniyl .eiher 


































4-Chtoropheinfl phemyl rnVmi 


































BiSilS-chltDTDlsoprO'PvDa't'tiar 


































B(s(2-chioroeth¥l)eth9r 


































Diphenyi elher 


































2'.4-DlniitroioiliUiBfla 


































2.6-Dinitroiolu0ne 


































B.is(2.chloro«lhiDiE¥lmethane 


































Diphenvlamirw 


































N>NiltroBodiph«n'¥lamine 


































N-Ni'lrotedl-n-propylamlin* 
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E.B. Eddy, Ottawa 
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MIN 


MAX 


MEAN 


MOATAj 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MOATA 


MIN 


MAX 


MEAN 


MOATA 




































EXTRACTABLES, ACID (PHENOLS) 




































































2,3,4,5-TetrachlorophenQi 


































2.3.4.6-Telrachiorophenol 


































2,3,5,6-Telrachlorophenol 


































2,3.4-Tirichiorophenol 


































2,3,5-Trlchlorophenol 


































2,4.5-Trichiorophenol 


































2.4,6-Trichioroph«nol 


N.O. 


N.D. 


2.5 




N.O. 


N.D. 


2.5 




N.O. 


N.D. 


2.5 




N.D. 


N.D. 


2.5 




2,4-0lm«th¥l phenol 


































2.4-DinlirophenQl 


































2,4-Dichlorophenol 


N.D. 


N.D. 


2.5 




N.D. 


N.D. 


2.5 




N.D. 


N.D. 


2.5 




N.D. 


N.D, 


2.5 




2,6-Oichlorophenol 


































4,e-OlniiitTo-o-cr880:l 


































2-Chlorophenol 


































4-Chloro-3-mBth¥lDh8nol 


































4-Nitrophenol 


































m-Cresoi 


































o-Cresol 


































p-Cresol 


































Peniachlorophenoi 


































Phenot 


N.O. 


N.D. 


1 




N.D. 


N.D. 


1 




N.D. 


N.D. 


1 




N.O. 


N.D. 


1 






































Extractablaa. NautraU 




































































1.2.3.4-Tetrachiorobenzane 


































1,2,4,6-Tatrachlorobenzene 


































1 .2,3,5-TetrachlorobenzenB 


































1,2,3-Trlchlorob8nzene 


































1 ,2.4-Tfichlorobenz9ne 


































2,4,5-Trichlorotoluene 


































Hexchl«ob«nzene 


































HexachloFobutadieo* 


































:H«xachlorocvck)peri(ad)ene 


































iH«)cachloro«ihane 


































Octachtorostvrerie 


































Pentachlorobenzene 
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TABLE 5 



List of Target ParaimBters Analyzed (Industry) 



WolitUt 



im 



l«flz«nt 

IroM^I c:h1 §r€Mthant 

irfM'f§rB 

IreMMtliiiit 

Cir^ifi tttraclilirlie 

ChlofQiiiffiitfit 

ClilortrathaM 

t-€h1§rMthfl ilnyl §thT 

Chlorfifira 

ChlirsMttiint 

Olbrenchl orMithant 

1,1-Oichliroi^nzerie 

1,3-01 ell orobtniifif 

I ,l-01cli1orob«nztfit 
ia-01cl1§r§ethy1ifit 
l,l-D1cli1irotthinc 
1,1 -01 €li1orot thane 

trini - 1 . 2 -01 cft'l orotthy'l m% 

iast/itiftrtl bctrigfalltt 

Actfiaplithene 

tetnaphtlijfltnt 

Antfiracene 

iinzidine 

Itfulalanithracent 

ltiZitb)f1yorantfient 

l«iz@ ( k) n uorin thcnt 

icnielalpyrant 

StiiZdCglillpiryltfit 

iMzyl butyl phtliilati 

lisll -clil §r§ttlif V)athtr 

II s 1 1 -Chi @rii thixf ) Mt h ane 
llsCt-tttiylhtijI )plitlia1 att 
II s { l-€h1 Orel sopropy 1 } at htr 
4-irMoplitijr1l phanyl atihir 
l-Oil erenapliihal tnt 
♦-ClilorpphiBfl plfByl tthtr 
CH'fystiit 

i1bmii(a,ri|aittera£tM 
il-i-butfl piitl^iVatt 
1.3-01cli1§ro^nzmt 
l,4-i1clilap®^nit«t 
i,l-01eh'1irol>tiiztfif 



OlcliiloroMtliai^t 

I ,l-i1cfi1@roprapant 

e 1 s • 1 , 3 -Otclil ifiprpptfii 

trifls -1,3-01 chl orippipiii 

Ethflbtizini 

iPtolihylstjfrent i$mmr$ 

itsltylfflfl 

Stjnptii 

I , I ,I.I-Titrachl§f©tthani 

fitraelilirottliyltit 

Ttlitnc 

lJJ-Tr1chl§roithant 

la.l-Trichlsreitliaiii 

TrlcMoptitly'ltii 

Trlcll ifif 1 ui§r@Mthtnt 

iBff-Ijrltne 

§-Ky1tnt 

flifl cihil@r1di 



3„J''-0ii£h1l§r§ibi'niid1iriif 

Olttlijl plitlialitt 

OlMthyl phthaUta 

l.'i-OlBiltretilutni 

I.S-OlBltritiluint 

l,l-0lphin|lhytrai1ni 

01-n-oetyl phlhalatt 

Flyprinlhtfit 

Fliortnt 

Htiiclilprpbinttnt 

Htxichl oretwtadlint 

Mtxacl) I orocyc 1 iptnt id 1 •nt 

Hixachlerttthiit 

I BdiRit 1 1 1 , 3-ci )i pyrtfit 

Miphtiialtnfl 

Nilrotefiztnf 

i-N1trQis-i1-n.pripjf1aalni 

i-NI trof'O^ll phtny 1 lal nt 

rw©flafl*iliF8ft# 



1 ,, I , « - Ir I ch 1 i'PttiNtfiitnt 



TABLES (con!) 

List ol Target Parameters Analyzed (Industry) 



MM Ijrtrictillis 



1 

l-Chleroplitnol 
l,4-ilM'tliiy1ph<ino1i 
I-Cli1 §r§-3 -■•tlif 1 phmol 
l,4'D1ctiloroptiffi@1 
I , I , I-Tr1ch1 iriphtft©! 

ipfini-aisrliwi Ptillclits ini PCli 

APoclor 1211 
ifi&clir nil 
Artel iP 1210 
s-WC 
l-IHC 
f-WC 

umtm 

Htptichlor 

Alirlii 

lltptachl@r tpoiida 
cis-Chlirdint 

lfmr%mic§ 

AluBlniM 

AfltlHOflf 

Aritnle 
l«ry!11iM 

Cadatw 

Cipptr 



'NafMslw 

iPiireypf 

ilclal 

Sltvir 
Tliilllia 

line 



©ttHFS 



iif nbm tnut m-h itgQ 
Il#eh«l€i1 @xyftn dMind 
Sisptiidtd sillis 



2-i1trophtfl§1 

l,i-DlBltr§phinel 

I -ittlf 1 - 4 , i-d 1 n li trophinci 1 

4-iitriphinii1 

P»ntic,hl'§r®f(tnn§l 



Endisiilfan I 

trais-ChloNaiit 

Dial dr in 

P.p'-iOl 

Endrln 

p*p'-000 

Eniosulfan II 

£nd«sy1fari sulfate 

Endrin aldtiiyit 

p.p'-Wf 

Toiaplitnt 



Cliltrldt 
ittnta 
Nl Irate 
iulptiatt 

Total phosphatt-P 
Total tytltfalil nitroien 

iHBOfiii iltrofen 

CalciM 

Potissiw 
Sodiw 

Cyaiida 



CMOsI 



TABLE 6 



Tracking Parameters After Initial Data Screening (Industiry) 



PAiyyiCTDi mtMnm 



r«iAiiiTti iLiiiiiTa 



WQlitiiltsi 



itiitiit (•) 

ifOMdlclliroMthint {•} 
Carteomi tttrichloridi C*l 
CI1@robtiiine {*) 
CM§r©fini C*| 
01 briNMchl irMtthant | • j 
l,l-01clilor©b«nnBt (•) 
1 . 3 -01 ell orobtniiiii j * | 
l,l-Ol€hlorobtfiztni (*J 
l,l-Dlchlip©tthfl tut (•} 
l,l-i1 Chi srof thin t (•) 
l.l-01chlir§tthinit C*) 
OichloruMthini 
l»l-01cbl®ripropanf {♦J 
Ithylbtiiiii C*| 
Tttrich1@roiihyltfit C*l 
Tilitii (•) 

l,l,l-Trichl®r§ttliant 1*1 
l.l.t-Trlchlerotthant 
TricliliritthfliM (•) 
Trtchl ertf 1 yoroiMthifit 



IrMnfem 

trwHwihafii 

Chltrotthiiii 

l-Cli1ori«tthfl ¥irifl tthir 

Chlirowtiait 

tPins -1,2 -ii cM ©rott hy 1 mm 

cIs.l.l-OlcMoTOproptni 

triis - 1 , 3 -il chl ©roproptnt 

i«thflityrint IsoMrs 

Mtsltyltfit 

Styrtnc 

l,l,l»l-Tttrichlorotth«iit 

■- ♦ p-Iyltnit 

o-Iylifii 

Vinyl Chliridi 



iasa/lteutrml Eirtrictailat- 



Aciiiplithiylint (•) 

Anthractnt 

Stniyl bytyl phthilitt 

SIsCI-tthylhiiyl ) phthilatt 

Bi-n-b«|yl phthalitt 

l,3-Pl£hl§r§NflIirii 

Sltthyl phthilatt 

Ointthyl phthalate 

Fluppiiithfiw C*| 

Isophpr§nt 

■titr 

iiphthiltnt C*| 

iWitniithPtiii 1*1 

iPyrm* 



Actfiiplithtni 

I«ni1dirit 

IttlCalinthriciftt 

iifil§|b|fluoriiithtnt 

B«fiz§|k}f1u§rapiheni 

l«ni®(i}pyrff»t 

tont§|9hl}piry1an« 

iti||-ch1§r©ithyl) ttlitr 

111 sCI-chl§rotthoxy J Mthant' 

iis(Z-cn©ril$iipp©py1| 

i-lrpBiphtnyl plitfiyl ttliir 

2-Ch1eroiiplitiaitiit 

4-Ch1«rtpli«iiyl phtnyl tthtr 

ChrystiHi 

01 teniC a, h I anthractnt 

I,i-ilch1§p@fe«nnii 

l.l-Olclliritenimt 

3»3'.i1chl9r«b«nildlfit 

l,4-ilnttret0ltMnt 

2,f-01fiitr@te1utnt 

I, l-i1phtny1 hydrazine 



TABLE 6 (cont) 

Tracking Paraimietars After limitial Data Screening (Industry) 



PiiUICTBl ICTiliO PJUyilfTEi aimnATo 

D1-ii-0€tf1 phthilitt 
nuirtnt 

Hixiclil orttHj t ad f cne 
Haiiclil Qnicjf c 1 c»pti^ t ai 1 tflt 
Htiicli1@ro«tliinf 

Mcnof 1 ,1,3 -cd I pfTtnt 
■Itrobtnztnt 

i-il tr9S§-4 1 - n. -propyl 'aal nt 
i-iltrdsid1ph:«iiylaa1ni 
1 . 1» l-Trlchl ®rsb«f!iiiirii 

icid ExtractafeliM. 

W»tf»ol C*l I'Chlerophtfiil 

1 ,#.01 chl if ophtfii 1 f • 3 1, 1-0 1 Btthf 1 phmsl 

I , I , S - Trl chl Of iphifio 1 ( • ) l-Chl eni - 1 -■•thy 1 phtnol 

t-MitfoplitMl 
l.l-Oinltfdphtnol 

I -Ptethy 1 . 4 , S -d I ni 1 1 mphma 1 



4-i1trephino1 
Ptitactiloroplitnil 



Oraanochlerlna Paitlel 



:lor 1141 

Aroclor 1IS4 

ifoclor IlSi 
9-IHC 

T-WC 

Llndaiit 

Hapticlilof 

Aldrtn 

MptichlPf ipoilii 

c1s-Cli1iriiiit 

Cndosilfin I 

trans -Gtiloredane 

Olildrln 

P,p'-O0f 

p,P'''-oiO' 

EAdosilfai II 
Eidpsulfaii sulfatt 
Endrln ildtlifdc 
P.P'-DOT 



TABLES (cont) 

Tracking Paraimeters After Initial Data Screening (Industiry) 



81^ 



trflit LC|0 



AlMlfiui (•} AfitlMiy 

Arsifiic Itryllli 



ti^im n Stltnlia 

ClirMiwi fl Sllfir 

Cippir C*l 
Ltad (*) 

Nifntslw I*) 
fcfciry 1*1 
ilcktl C*| 
Thilllui: f*') 
liic (•) 
Chi ©nil (•) 

iltriti (•) 

iUriti (*| 

Sulphati 1*1 

Tetil phosphitf-P (*) 

letil Kjtldilil nltroftn {*} 

Tetil tMonii nitrogen {*) 

Calclia I*) 

PdtisslyR 1*1 

S&iim {*} 

Cfiniit {•} 



(•) liddlcili pir.iwttr$ wfilch mrm coniitdfrtdi nlivint to the 
liidustrf 1$ llsttd §fi Tablt 3.1. 



KRAFT MILLS 



*Boise-Cascade Canada Ltd,. FO'il: Frances 



Xanadtan Pacific Forest Products Ltd. Diryden 



Canadian Pacific Forest Products. Ltd. Thunder Bay 



DISCHARGE 



POINT 



Final Effluent 



Point Source Storm Water Effluent 



Point Source StO'rm Water Effluent 



Final Efllyent 



Point So urce Storm Water Effluent 



Point Source Storm Water Effluent 



Point Source Storm Water Effluent 



Point Source Storimi Water Effluent 



Domtar Inc.,, Fine Papers Division. Cornwall 



Domtar Inc., Gontainerboard Division. Red Rocli 



*E,B._Eddy Forest ProdU'Cts Ltd.. Espanola 



1 — .™^ 



Final Effluent 



Clean Water Outfall 



TOT DAILY 



VOLUME 



93,000 



84.00'0 



152,000 



Point Soyree Stoi'm Water Effluent 



Point Source Storm Water Effluent 



Point Source Storm Water Effluent" 



Poinl Souroa. Storm Water Effluent 



Point Source Storm Water Effluent 



Poin t Source Stormi Water Effluent 



Final Effluent 



Poin t Source' Stofm Water Effluent 



Point Source Storm Water Effluent 



_Point Source Storm Water Effluent 



Point Source Stormi Water Effluent 



Final Effiiuent 



Point Source Storm Water Effluent 



Final Effluent 



Clarifier Overflow 



Point Source Storm Water Effluent 



Point Source, Stormi Water Effluent 



70,0'00 



MIISA 



CLASS 



G+K 



T.W 



W 



Gi+K 



T.F 



B 



ID.W.C 



COST PER 



TOTAL 



DISCHARGE 



COST 



;1B2,581.00 



$164,563.00 



$930.00 



$852.00 



$162.581.00' 



$166.807.00 



$1,372.00 



$852.00 



$85.2.00 



$1.150.00 



G+K 



CWE 



102.400 



91.000 



102.QOQ 



15.600 



Point Source Storm Water Effluent 



CM, 



D.W 



W 



W.C 



G+K 



W 



G+K 



C.T 



G+K 



G+K 



J£_ 



W.C.B 



$15e.0'41.QO 



$172, 181 .00 



$8,940.00 



$122.00 



$■1,372.00 



$8.52.00 



.$1.150.00 



1852.00 



$852,00 



$ 158.041.00 



$162., 193. 00 



$1,100.00 



$1.100.00 



$8.52.00 



a 

a 
m 



m 
m' 
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m 
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m 



$1.10'0..00 



II 58.041. .00 



$158.973.00 



$932.00 



$135.897.00 



$296.820.00 



$158, 041. .00 



$930.00 



$85:2.00 



$1.100.00 





iDISCHARQiE 


TOT DAILY 


MIS A 


COST PER 


TOTAL 


KRAFT MILLS 


POINT 


VOLUME 


CLASS 


DISCHARGE 


COST "* 














Jam«s River MarathO'ii, iMarathoin 


Final Effluent 


64.530' 


G+K 


$158,041.00 


$179,749.00 




Cooling Water 




'CWE 


$8,940 00 I 




Cooling Water 




om 


58.940.00 




Point Source Storm Water Effluent 




T 


5122.00 






iPoint Source Storm Water Effluent 




C 


$852.00 






Point Source Storm Water Effluent 




w 


$852.00 






Point Source Storm Water Effluent 




B 


$852.00 






Point Source Storm Water Effluent 




B.D 


$1,150,00 
















Kimberly-Clark of Canada Uimited, Terrace Bay 


Alkaline Sewer + Acid Sewer 


121.1201 


G+K 


$158,041.00 


$159,867.00 




Combined Sample 












Point Sourc© Stormi Water Eiluent 




W 


$852.00 






Point Source Storm Water Effluent 




C 


$852.00 






Point Source Storm. Water Effluent 




T 


$122.00 
















Malette Kraft Pulp & Power Div.. Smooth Rock iFalls 


Final Efflyent 


S3. 000 


G+K 


$158,041.00 


$167,721.00 




Waste Disposal Site Effluent 




WDSE 


$7,776.00 






Point Source Storm Water Effluent 




T,W,C 


$930,00 






Point Source Storm Water Effluent 




T 


$122.00 






Point Source Storm Water Effluent 




w 


$852,00 




























MECHANICAL/SULPHITE 
























Abitibi-IPriice, Fort Wllllaimi DivisiOin 


Final Effluent 


10.200 


G+S/M 


$104. 509.00 


$194,586.00 




Bark Lagoo-n Effluent 


4.460 


Gi+S/M 


$88.373.0'0 






Point Source Storm Water Effluent 




W.C.B 


$852.00 






Point Source Stormi Water Effluent 




W.B 


$852.00 
















Abitibii-Price, Iroquois Falls Division 


Final Effluent 


53.300 


G+S/M 


$95,913.00 


$109,367.00 




Filter Plant Backwash 




BWE 


SI. 632, 00 






C'Ooling Water 




om 


$8,940 00 






Point Source Storm Water Effluent 




D 


$1,100.00 






Point Source Storm Water Effluent 




w 


$852.00 






Poim Source Storm Water Effluent 




T.C.B 


$930. CO 
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DISCHARGE 


TOT DAILY 


MISA 


COST PER 


TOTAL 


MECHANICAL/SULPHITE 


POINT 


VOLUME 


CLASS 


DISCHARGE 


COST *" 














Abitibi-Price, Thunder Bay Division 


Final Effluent 


35.000 


G+S/M 


$95,913.00 


$97,617.00 




Point Source Storm Water Effluent 




C 


$852.00 






Point Source Storm Water Effluent 




W 


$852.00 
















Abitibi-Price Fine Papers Division 


Final Effluent 


47,000 


G+S/M 


$104,509.00 


$106,511.00 




Point Source Storm Water Effluent 




D.W.B 


$1,150.00 






Point Source Storm Water Effluent 




W 


$852.00 
















Boise-Cascade Canada Ltd.. Kenora 


Final Effluent 


48,800 


G+S/M 


$104,509.00 


$105,439.00 




Point Source Storm Water Etfluem 




T.W.B 


$930.00 
















'Quebec And Ontario Paper Company Ltd. 


Final Effluent 


85.600 


G+S/M 


$100,453.00 


$100,453.00 














Spruce Falls Power and Paper Company Limited 


Final Effluent 


87.000 


G+S/M 


$104,509.00 


$107,907.00 




Point Source Storm Water Effluent 




T 


$122.00 






Point Source Storm Water Effluent 




T.F 


$1,372.00 






Point Source Storm Water Effluent 




T.W.C 


$930.00 






Point Source Storm Water Effluent 




T 


$122.00 






Point Source Storm Water Effluent 




W 


$852.00 
















St Marys Paper Inc. 


Final Effluent 


15.700 


G+S/M 


$104,509.00 


$104,509.00 


























CORRUGATING MILLS 
























Domtar Inc.. Containerboard Division, Trenton 


Final Effluent 


3.700 


G+C 


$95,913.00 


$99,143.00 




Point Source Storm Water Effluent 




T.W 


$930.00 






Point Source Storm Water Effluent 




D.W.R 


$1,150.00 






Point Source Storm Water Effluent 




D.W 


$1,150.00 
















MacMillian-Bloedel Ltd. 


Black Liquor Overflow 


1.790 


G+C 


$95,913.00 


$259,693.00 




Clean Water Effluent 


5.350 


G+C 


$79,777.00 






Clarifier Overflow 


3.620 


GfC 


$79,777.00 






Point Source Storm Water Effluent 




W.C 


$852.00 






Point Source Storm Water Effluent 




D.C 


$1,150.00 






Point Source Storm Water Effluent 




W 


$852.00 






Point Source Storm Water Effluent 




F 


$1,372.00 
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1: DISCHARGE 


TOT D'AJILY 


MIS A 


COST PER 


TOTAL 


DEINKING/BOABD/FINE PAPEH/TISSUE 


POINT 


VOLUME 


CLASS 


DISCHARGE 


COST "* 














Beaver Wood Fibre Co. Ltd. 


Final Effluent 


13,800 


G + D/B/FP/T 


$74,633.00 


$83,573.00 




Spill Pond Overflow 


200 


CWE 


$8,940.00 
















Domtar Inc., Fine Papers Division,, St. Catharines 


Final Effluent 


9.752 


G, + D/B/FP/T 


$83,229.00 


$83,229.00 














E.IB. Eddv Forest ProdU'Cts Ltd., Ottawa 


Final Effluent 


7,950 


G+D/B/FP/T 


$83,229.00 


$83,229.00 














*Fraser Inc, Tlhorold 


Final Effluent 


25.3 0^0^ 


G*D/iB/FP/T 


$102,821.00 


$102.8211.010 














Kimbfifly-Clark of Canada Limited. Hunlsvill© 


Final Effluent 


42 5 


G+D/B/FP/T 


$83,229.00 


$83,351.00 




Point Source Storm Water Effluent 




T 


$122.00 
















Kimiberly-Ciarik of Canada Limilted, St. Catharines 


Final Effluent 


10.066 


Q + lD/B/FP/T 


$83,229.00 


$83,229.00 














*Strathcona Paper Company, Strathcona 


Final Effluent 


3.200 


G + ID/B/FP/T 


$74,633.00 


$83,573.00 




Cooiinq Water & Filter Plan! BW 




iCWE 


$8,940.00 
















Trent Valley Paperboiard Mills Division, Trenton 


Final Effluent 


2.400 


G + D/B/FP/T 


$74,633.00 


S119.919.00 




Cooling Water 




CWE, 


$6,940.00 






Coolinfl Water 




CWE, 


$8„940.00 






Cooling Water 




CWE 


$a,940.00 






Cooling Water 




CWE 


$8,940.00 






Cooling Water 




OWE 


$8,940.00 






Point Source Stormi Water Eftluen! 




R 


$,586.0-0 




















TOTAL COST TO INDUSTRY: 


$3. 636. 823. 00 
















AVERAGE COST PER MILL: 


$134,697.15 
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ExplanatiO'n of syim:bols used. 




































G+K Process effluent general requirem'ents plus Kraft Mill requiramiemts 










G+S/Mi Process Effluent qeneral requirements plus Sulphite-Mechanical requirements 








G+C Process effluent qeneral requireiments plus Corruqiatinq Miilt reauirtnnents 










G+D/B/FP/T Process effluent aenera! requirements plus Deinikinq-Board-Fin© Paper-Tissua requlrsmenits 






CWE Cooling Water Effluent generaJ reQuinemients 










BWE Backwash Effluent general requirements 










WDSE Waste dispO'Sal Site Effluenl riequiremients 










1 










B Point source siorm '/^ater eff'uent, bark storage fequirements 










C Poini source storrn wa^er elTluent, cnip storage requirements 










D Poin: source storm water effluent, disposal site requirements 










F Point source storm water otiLent, coa! storage requirements 










H Point source stem water effluent w^ste paper storaqe requirements 










T Point source storm water effluent, bulk storaqe and unloadmg requirements 










W Po'ni source s:orm water effluent, wood storaqe requirements 


































* Operate a biQlogical Ireatmienit plant 












Total cost does not include cost of colfecting samiples or the cost of transporting of samples. 
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TABLE 8 



Cost of Analysis per Effluent Streami 



COST OF ANALYSIS FOR A KRAFT MILL PROCESS 

iFFLUEMT WITHOUT BJOL0GICAL TREATMENT 



TEST 


ROUT 


QA/QC 


COST/TEST 


COST 




MOINI 


Dup. 


TB 


TSB 






DOOOOD^ 




365 


12 








$301. DO 


$ir,3io.O'0 


pH 


(ATG. 3) 


3 65 


12 








$7.00 


$2,639.00 


Conductance 


(ATG. 7) 


3 65 


12 








$9., 00 


$3,393.00 


TSS 


(ATG. 8a] 


365 


12 








$1 5.00 


$5,655.00 


B0D5 




156 


12 








$25.00 


$4,200.00 


PCM 




1 56 


12 








$250.00 


$42,000.00 


DHA & DCDH^ 


(ATG. 26) 


144 


8 


4 


4 


$133.0'0 


$21,280.00 


Al a Zin 


(ATG. 9) 


40 


Oi 








$84.00 


$3,360.00 


ATG. 4a & 4b 




12 


4 








$87.00 


$1 ,392.00 


ATG. 6 




12 


4 








$25.00 


$400.00 


ATG. 9 




12 


4 


2 


2 


$84,00 


$1 ,680.00 


ATG. 12 




12 


4 


2 


2 


$26.00 


$520.00 


ATG. 15 




12 


4 








$30.00 


$480.00 


ATG. 16 




12 


4 


2 


2 


$240.00 


$4,800.00 


ATG. 17 




12 


4 


2 


2 


$ 177.010 


$3,540.00 


ATG. 1 9 




12 


4 


2 


2 


$428.00 


$8,560.00 


ATG. 20' 




12 


4 


2 


,2 


$246.00 


$4,920.00 


ATG. 23 




12 


4 


2 


2 


$232.00 


$4,640.00 


ATG. 24 




12 


4 


2 





$1,228.00 


$22,, 104. 00 


ATG. 26 




12 


4 


2 


2 


$133.00 


$2,660.00 


Toxicity Test 




12 











$600.00 


$7,200.00 


ATG. 27 




2 











$104.,0€ 


$208.00 


Open Characterizationi | 


2 











$550.00 


$1,100.00 



TOTAL ttBT l $158,041.00 1 



TABLE 8 (cont) 

CO'St of Analysis per Effluent Stream 



COST OF ANALYSIS FOR A KRAFT MILL PROCESS 
EFFLUENT WITH BIOLOGICAL TREATMENT 



TEST 




ROUT 


QA/QC 


COST/TEST 


COST 




MON 


Dup. 


TB 


TSiB 






DoaraD 




365 


1 2 





01 


$30.00 


$11,310.00 


pH 


(ATG. 3) 


365 


1 2 








$7.00 


$2,639.00 


Conductance 


(ATG. 7) 


365 


12 








$9.00 


$3.393. 0€ 


TSS 


(ATG. 8a) 


365 


1 2 








$15j00 


$5,655.00 


BODS 




156 


12 








$25.00 


$4,200.00 


PCK. 




156 


1 2 








$250.00 


$42,000.00 


DHA 8c DCDH/s 


i (ATG. 26) 


144 


8 


4 


4 


$133.00 


$21,280.00 


Al&Zn 


(ATG. 9) 


4 0' 





Oi 





$84.00 


$3,360.00 


ATG:,. 4a & 4b 

ATae 




5 2 


4 








$87.00 


$4, 872. 0^0 




5 2 


4 








$25.00 


$1.4 00. 00 


vss 


(ATG. 8b) 


- 


4 








$15.00 


$60,. 00 


ATO. 9 




12 


4 


2 


2 


$84.00 


$1,680.00 


ATG. 12 




12 


4 


2 


2 


$26,. 00 


$520.00 


ATG 15 




1 2 


4 








$30.00 


$480.00 


ATG 16 




12 


4 


2 


2 


$240,00 


$4, ,800. 00 


AIG. 17 




1 2 


4 


2 


2 


$177.00 


$3,540.00 


ATG. 1 9 




12 


4 


2 


2 


$428.00 


$8,560.00 


ATG. 20 




12 


4 


2 


2 


$246.00 


$4,920,00 


ATG, 23 




12 


4 


2 


2 


$232.00 


$4,640.00 


ATG. 24 




1 2 


4 


2 





$1,228.00 


$22,104.00 


ATG. 26 




12 


4 


2 


2 


$133.00 


$2 ,,660. ,00 


Toxicity Test 




1 2 





Oi 





$600.00 


$7,200.00 


ATG. 27 




2 





Q 





$104.00 


$208.00 


Open Characteriation f 


2 


Oi 








$550.00 


$1,100.00 














TOTAL aBT[ 






$162,581.00 1 



TABLE 8(cont) 

Cost of Analysis per Effluent Stream 



COST OF ANALYSIS FOR A KRAFT MILL PROCESS 
EFFLUEMT WITH BIOLOGICAL TRf ATyiNT 
NO QA/QG REQUIRiMiNTS 



TEST 


ROUT 


QA/QC 


COST/TEST 


COST 




HON 


Dup. 


TB 


TSB 






DOOOOD 


365 


0' 








$30.00 


$10,950.00 


pH (ATG. 3) 


365 


0' 








$7.00 


$2,555.00 


Co'nductance (ATG. 7) 


36 5 


0^ 








$9.0'0 


$3,285.00 


TSS (ATG. 8a) 


365 











$15.0i0 


$5,475.00 


B0D5 


156 











$25.00 


$3,900.0€ 


MM 


156 








0' 


$250.00 


$39,000.00 


DHA & DCDHA (ATG. 26) 


1 44 


Oi 








$133.00 


$19,152.00 


AJ & Zn (ATG. 9) 


40 


Oi 





Oi 


$84.00 


$3,360.00 


ATG. 4a & 4b 


5 2 


Oi 








$87.00 


$4,524.0€ 


ATG. 6 


5 2 











$25.00 


$1,300.0'0 


ATG. 9 


1 2 











$84,00 


$1,008.0i0 


ATG. 12 


1 2 


0^ 








$26.00 


$312.00 


ATG. 15 


1 2 


Oi 








$30.00 


$360.00 


ATG. 16 


1 2 


0' 








$240 00 


$2,880. OiO 


ATG. 17 


12 











$177 00 


$2,124.00 


ATG. 19 


1 2 


Oi 








$428 00 


$5,136.00 


ATG. 20 


1 2 











$246.00 


$2,952.00 


ATG. 23 


12 











$232.00 


$2,784.0'0 


ATG. 24 


1 2 











$1,228.00 


$14,736.00 


ATG. 26 


1 2 











$133.00 


$1,596.0'0 


Toxicity Test 


12 











S600.00 


$7,200.00 


ATG. 27 


2 











$104.0i0 


$208.00 


Open Characterization 


2 











$550. 0€ 


$1,100.00 



TOTAL/CCBT $135,897.00 



TABLE 8(OTnt) 

Cost ol Ainalysiis per Effluent Stream 



COST Of AMALYSIS FOR A SULFITEi'MECHAINICAL MILL 
PROCESS STREAM WITH IIOLOGICAL TREATMENT 
AND THE MILL DOES NOT MANUFACTURE 
OR USE BLEACHED PULP 



TiST 


ROUT 


QA/QC 


COST/TEST 


COST 




MON 


ID up. 


TB. 


TSB 






DOGCOD 




365 


12 





Q 


$30.00 


$11,310.00 


pH 


(ATG. 3) 


36 5 


12: 








$7.00 


$2,639.00 


Conductance 


(ATG. 7) 


36 5 


12 








$9.00 


$3,393.00 


TSS 


(ATG. 8a] 


3 65 


12 








$15.00 


$5,655.00 


B0D5 




156 


12 








$25.00 


$4,200.00 


DHA & DCDHj^ 


i (ATG. 26) 


144 


8 


4 


4 


$133.00 


$21,280.00 


Al & Zn 


(ATG. 9) 


4 


Ol 








$84.00 


$3,360.00 


ATG. 4a & 4b 




52 


4 








$87..00 


$4,872.00 


ATG. 6 




5 2 


4 








$25.00 


SI. 400. 00 


vss 


(ATG. 8b) 


- 


4 








$15.00 


$60.00 


ATG. 9 




12 


4 


2 


2 


$84.00 


$1,680 00 


ATG. 12 




12 


4 


2 


2 


$26.00 


$520,00 


ATG. 16 




12 


4 


2 


2 


$240.00 


$4, BOO. 00 


ATG. 17 




12 


4 





2 


$177.00 


$3,540.00 


ATG. 1i 




12 


4 




2 


$428.00 


$8,560.00 


ATG. 20 




12 


4 


2 


2 


$246.00 


$4,920 00 


ATG. 23 




12 


4 


2 


2 


$232.00 


$4,640 00 


ATG. 28 




12 


4 


2 


2 


$133.00 


$2,660 00 


Toxicity Test 




12 











$600.00 


$7,200.00 


ATG. 24 




2 


0' 








$1,228.00 


$2,456.00 


ATG. 27 




2 











$104.00 


$?08.00 


Open Characterization 


2 


0' 








$550.00 


$1,100.00 



TOTALCXBT $100.453 00 



TABLE 8(cont) 

CO'St of Analysis per Effluent Stream 



COST OF ANALYSIS FOR A SULFITi/llf CHANICAL lilLL 
PROCIiSS STlREAiy WITHO'UT BIOLOGICAL TREATMENT 
AND THE MILL DOES NOT MANUFACTURi 
OR USE BLEACHED PULP 



TEST 


ROUT 




QA/Qc 


COST/TEST 


COST 




MON 


Dup. 


Ti 


TSB 






DOQCOD 


365 


12 








$30'. 00' 


$11,310,100 


pH (ATG. 3) 


365 


12 








$7.00 


$2,639.00 


Conductance {ATG. 7) 


365 


12 








$9.00 


$3,,3'93.00 


TSS (ATG,., 8a) 


365 


12 








$15.00 


$5,655.00 


BOD5 


156 


12 








$25.00 


$4,200.00 


DHAaDCDHA (ATG. 26) 


144 


8 


4 


4 


$133.00 


$21,280.00 


Al a Zn (ATG. 9| 


4 











$84.00 


$3,360.00 


ATG. 4a, & 4b 


12 


4 








$87.00 


$1,392.00 


ATG. 6 


12 


4 








$25.00 


$400.00 


ATG. 9 


12 


4 


2 


2 


$84.00 


$1,680.00 


ATG. 12 


12 


4 


2 


2 


$26.00 


$520.00 


ATG. 16 


12 


4 


2 


2 


$2:40.00 


$4,800.00 


ATG. 17 


12 


4 


2 


2 


$177.00 


$3,540.00 


ATG. 19 


12 


4 


2 


2 


$428.00 


$8,560.00 


,ATG. 20 


12 


4 


2 


2 


$246.00 


$4,920.00 


,ATG. 23 


12 


4 


2 


2 


$232.00 


$4,640.00 


,ATG,. 26 


12 


4 


2 


2 


$133.00 


$2,660.00 


To,xicity Test 


12 





Oi 





$'600.00 


$7,200.00 


ATG. 24 


2 











$1,228.00 


$2,456.00 


ATG. 27 


2 











$104.00 


$208.00 


Open Characterization 


2 











$,550.00 


$1,100.00 



TOTAL 'OOST i $'95.913.00 | 



TABLE B(mnt) 

Cost of Analysis par Effiluienit Stream 



COST OF ANALYSIS FOR A SULFITE/MieHANICAL IfllLL 
PROCESS STREAM WITHOUT BIOLOGICAL TREATMENT 
AND' USES BLEACHED PULP 



TEST 


ROiUT 




QA/Qc 


COST/TEST 


COST 




MON 


Dup. 


TIB 


TSB. 






DOQOOD 


365 


12 








$30.00 


$11,310.00 


pU (ATG. 3) 


365 


1 2 








$7,. 00 


$2,639.00 


Conductaince (ATG. 7) 


36 5 


12 








$9.00' 


$3,393.00 


TSS (ATG. 8a) 


365 


12 








$15.00 


$5,,655.00 


BODS 


156 


1 2 








$25.00 


$4,200.00 


DHA & DCDHA (ATG. 26) 


144 


8 


4 


4 


$133.00 


$21,280.00 


Al & Zn (ATG. 9) 


40 











$84.00 


$3,360.00 


ATG,. 4a & 4b 


12 


4 








$87.00 


$1,392.00 


ATG. 6 


12 


4 








$25.00 


$400.00 


ATQ. 9 


12 


4 


2 


2 


$84.00 


$1,680 00 


ATG. 12 


12 


4 


2 


2 


$26.00 


$520.00 


ATG. 16 


12 


4 


2 


2 


S240.00 


$4,800.00 


ATG. 17 


12 


4 


2 


2 


$177.00 


$3,540.00 


ATG. 19 


12 


4 


2 


2 


$428.00 


$8,560.00 


ATG. 20 


12 


4 


2 


2 


$246 00 


$4,920.00 


ATG. 23 


12 


4 


2 


2 


$232.00 


$4,640.00 


ATG. 26 


12 


4 


2 


2 


$133.00 


$2,660.00 


Toxicity Test 


12: 











$600.00 


$7,200.00 


ATG. 24 


6 


2 


1 


Oi 


$1 ,228.00 


$11,052.00 


ATG. 27 


2 





0' 





$104.00 


$208.00 


Open Characterization 


2 











$550.00 


$1,100.00 



TOTAL 0Q6T I $104,509.00" 



TABLE 8(co.nt) 
Cost O'f Analysis per Effluent Stream 



COST OF ANALYSIS FOR A SULFITE/MEeHAMlCAL IIILL 
PROCESS STREAM WITHOUT BIOLOGICAL TREATIiENT 

AND USES BLEACHED PULP 

NO QA/QC REQUIREMENTS 



TEST 


ROUT 




QA/Q'C 


COST/TEST 


COST 




MON 


D'up. 


TB 


TSB 






DOQCOD 


365 











$30.00 


$10,950.00 


pH (ATG. 3) 


36 5 











$7.00 


$2,555.00 


Concluctanc© (ATG, 7) 


365 











$9.00 


$3,285.00 


TSS (ATG. Sa) 


365 











$15.0'0 


$5,475.00 


BODS 


156 











$25.00 


$3,900.00 


DHA & DCDHA (ATG. 26} 


144 











$133.00 


$19,152.00 


Al a Zn (ATG. 9) 


4 











$84.00 


$3,360.00 


ATG. 4a & 4b 


1 2 











$87-00 


$1,044.00 


ATG. 6 


1 2 











$25.00 


$300.00 


ATG. 9 


12 











$84.00 


$1,008.00 


ATG. 12 


12 











$26.00 


$312.00 


ATG. 16 


1 2 











$240.00 


$2,880.00 


ATG. 17 


1 2 











$177.00 


$2,124.00 


ATG. 19 


1 2 





0' 





$428.00 


$5,136.00 


ATG. 20 


1 2 





0' 





$246.00 


$2,952.00 


ATG. 23 


12 





01 





$232.00 


$2,784.00 


ATG. 26 


12 











$133.00 


$1,596.00 


Toxicity Test 


1 2 











$600.00 


$7,200.00 


ATG. 24 


6 


2 


1 





$1,228.00 


$11,052,00 


ATG. 27 


2 











$104.00 


$208.00 


O'pen Characterizatioin 


2 











$550.00 


$1,100,00 



TOTAL ^ST | $88,373.00 | 



TAB'LE 8 (cont) 
Cost of Analysis per Effluent Stream 



COST OF ANALYSIS FOR A CORRUGATING MILL PROCESS STREAM 

THAT DOES NOT USE OR MANUFACTURE BLEACHED PULP 



TEST 


ROUT 


QA/'QC 


eOST/TiST 


COST 




MON 


Dup. 


TB 


TSB 






DOOCOD' 


365 


1 2 








$30l0i0' 


$11,, 3 10. 00 


pH (ATG. 3) 


365 


12 








$7.00 


$2,639.00 


Co^nductanc© (ATG. 7) 


36 5 


12 








$9.00 


$3,393.00 


TSS (ATG. 8a) 


3 65 


12 








$15.00 


$5,855.00 


BOD5 


156 


1 2 








$25.00 


$4,200.00 


DHA & DCDHA (ATG. 26) 


144 


8. 


4 


4 


$133=00' 


$21,280.00 


All & Zn (ATG. 9) 


4 











$84.00 


$3,360.00 


ATG. 4a & 4b 


1 2: 


4 








$87.0'0 


$1,392.00 


ATG. 6 


12 


4 








$25.00 


$400.00 


ATG. 9 


12 


4 


2 


2 


$84.00 


$1,680.00 


ATG. 12 


12 


4 


2 


2 


$26.00 


$520.00 


ATG. 16 


12 


4 


2 


2 


$240.00 


$4,800.00 


ATG. 17 


1 2 


4 


2 


2 


$177.00 


$3,540.00 


ATG. 1 9 


12 


4 


2 


2 


$428.00 


$8,560.00 


ATG. 20 


12 


4 


2 


2 


$246.00 


$4,920.00 


ATG. 23 


12 


4 


2 


2 


$232.00 


$4,640.00 


ATG. 26 


12 


4 


2 


2 


$133.00 


$2,660.00 


Toxicity Test 


12 











$600.00 


$7,200.00 


ATG. 24 


2 











$1,228.00 


$2 ,45 6. 00 


ATG. 27 


2 








Oi 


$104.00 


$208.00 


Open Characterization 


2 








Oi 


$550.00 


$1,100.00 



TOTAL 'OOSTi $ 95,. 9 13,. 00 | 



TABLE 8(cont) 
Cost ol Analysis per Effluent Stream 



COST OF ANALYSIS FOR A OORRUGATINa MILL PROCiSS STREAM 
THAT DOES NOT USE OR MANUFACTURE BLEACHED PULP 
MO QA/QC REQUIREMENTS 



TEST 


ROUT 


QA/QC 


COST/TEST 


COST 




HON 


Dup. 


TB 


TSB 






DOCODD 


365 











$30.00 


$10,950,00 


pH (ATG. 3) 


365 











$7.00 


$2,555.00 


Conductance (ATG. 7) 


365 











$9.00 


$3,285.00 


TSS (ATG. 8a) 


365 











$15.00 


$5 ,,475. 00 


B0D5 


156 











$25.00 


$3,900.00 


DHA a DCDHA (ATG. 26) 


144 











$133.00 


$19,152.00 


Al & Zo (ATG. 9) 


4 











$84.00 


$3,360.00 


ATG. 4a & 4b 


12 











$87.00 


$1,044.00 


ATG. 6 


12 











$25.00 


$300.00 


ATG. 9 


12 











$84.00 


$1 ,008.00 


ATG. 12 


12 


Ol 








$26.00 


$312.00 


ATG. 16 


12 


01 








$240.00 


$2,880.00 


ATG. 17 


12 











$177.00 


$2,124,00 


ATG. 19 


1 2 











$428.00 


$5,136.00 


ATG. 20 


1 2 











$246.00 


$2,952.00 


ATG. 23 


1 2 











$232.00 


$2,784.00 


ATG. 26 


12 











$133.00 


$1,596,, 00 


Toxicity Test 


12 











$600.00 


$7,200.00 


ATG. 24 


2 











$1,228.00 


$2,456.00 


ATG. 27 


2 











$104.00 


$208.00 


Oipe'n Characterizatlo'n 


2 











$550.00 


$1,100.00 



TOTAL mBT j $79,777.00 



TABLE 8 (cont) 
Cost of Analysis per Effluent Stream 



COST OF ANALYSIS FOR A DEIHKING-lOARD-FINi PAPER-TISSUE 
MILL PROCESS STREAM 



TEST 


ROUT 


QA/QC 


COST/TEST 


COST 




MON 


ID'up, 


TB. 


TSB 






IDOGCOD 


36 5 


1 2 








$30.00 


$11,310.00 


IPH (ATG. 3) 


36 5 


1 2 








$7.00 


$2,639.00 


CO'.ndu:ctanc© (ATG. 7) 


36 5 


1 2 








$9.00 


$3,393.00 


TSS (ATG. 8a) 


365 


12 








$15.00 


$5,655 00 


BOD'S 


156 


12 








$25.00 


$4,200.00 


Al & Zn (ATG. 9) 


4 











$84.00 


$3,360.00 


ATG. 4a & 4b 


12 


4 








$87.00 


$1,392.00 


ATG. 6 


12 


4 


Oi 





$25.00 


$400 00 


ATG. 9 


12 


4 


2 


2 


$84.00 


$1,680.00 


ATG. 12 


1 2 


4 


2 


2 


$26,00 


$520.00 


ATO. 1i 


12 


4 


2 


2 


$240.00 


$^,800.00 


ATG. 17 


12 


4 


2 


2 


$177.00 


$3,540.00 


ATG. 19 


12 


4 


2 


2 


$428.00 


$8,560.00 


ATG. 20 


1 2 


4 


2 


2 


$246.00 


54,920.00 


ATG. 23 


12 


4 


2 


2 


$232.00 


$4,640.00 


ATG. 26 


12 


4 


2 


2 


$133.00 


$2,660.00 


Toxicity Test 


1 2 


0^ 








$600.00 


$7,200 00 


ATG. 24 


6 


2 


1 





$1, 228.010 


$11,052.00 


ATG. 27 


2 











$104.00 


$208 00 


Open Clharacterization 


2 











$550.00 


$1,100.00 



TOTAL OOBT l $83.229.00 



TABLE 8(cont) 
Cost of Analysis per Effluent Streami 



COST OF ANALYSIS FOR A DEINKING/BOARD/FINE PAPER/TISSUE 
MILL PROCESS STREAM WITH ilOLOGICAL TRiATMENT 
USING CHLORINi OR CHLORINE DERIVATIViS FOR THE 

BRIGHTENING OF FIBRE 



TEST 


ROUT 


QA/QC 


COST/TEST 


COST 




IMON 


Dup. 


TB 


TSB 






IDODCOD 




365 


12 


Oi 





$30.00 


$11,310.0€i 


pH 


(ATG. 3) 


36 5 


1 2 








$7.00 


$2,639.00 


Conductance 


(ATG. 7) 


36 5 


12 





Oi 


$9.00 


$3,393..00 


TSS 


(ATG. 8a) 


3 65 


12 








$15.00 


$5,655.00 


BQD5 




156 


12 








S25.00 


$4,200.00 


Al & Zn 


(ATG. 9) 


4 0' 





01 





$84.00 


$3,360.00 


ATG. 4a & 4b 




5 2 


4 


Oi 





$87,00 


$4J72.00 


ATG. 6 




5 2 


4 








$25.00 


$1,400.00 


VSS 


(ATG. 8b| 


- 


4 








$15.00 


$60.00 


ATG. 9 




12 


4 


2 


2 


$84.00 


$1,680.00 


ATG. 12 




12 


4 


2 


2 


$26.00 


$520.00 


ATG. 16 




1 2 


4 


2 


2 


$240. 0'O 


$4,800.00 


ATG. 17 




12 


4 


2 


2 


$177.00 


$3,540.00 


ATG. 1i 




12 


4 


2 


2 


$428.00 


$8,560.00 


ATG. 20^ 




12 


4 


2 


2 


$246.00 


$4,920.00 


ATG. 23 




1 2 


4 


2 


2 


$232.00 


$4,640.00 


ATG. 24 




1 2 


4 


2 





$1 ,,228.00 


$22,104.00 


ATG. 2i 




1 2 


4 


2 


2 


$133.00 


$2„660.00 


MM 




1 2 


4 








$250.00 


$4,000.00 


Toxicity Test 




1 2 











$600.00 


$7,200.00 


ATG. 27 




2 











$104.00 


$208.00 


Open Characterization 1 


2 











$550.00 


$1,100.00 



TOTAL, OTST I $102,821.00 || 



TABLE 8(cont) 

CO'St ol Ajnalysis per Effluent Stream 



COST OF ANALYSIS FOR A DElNKING-BOARD-FINi PAPER-TISSUE 
yiLL PROCESS STREAM WHiRi THi MILL DOES NOT USE BLEACHED PULP 



TEST 


ROUT 


Q'A/QC 


COST/TEST 


COST 




MON 


D'up. 


TB 


TSB 






DODTOD 




365 


1 2 








$30.00 


$11,310.0'0 


pH 


(ATG. 3) 


36 5 


12 








$7.00 


$2,639.00 


Conductance 


{ATG. 7) 


365 


12 








$9.00 


$3,393.00 


TSS 


(ATG. 8a) 


3 65 


12 








$15.00 


$5,655.00 


BODS 




156 


12 








$25.00 


$4,200.00 


Al&Zn 


(ATG. 9) 


4 


Ol 








$84.00 


$3,360.00 


ATG. 4a & 4b 




1 2 


4 








$87.00 


$1,392.00 


ATG. 6 




12 


4 








$25.0i0 


$400.00 


ATG. 9 




12 


4 


2 


2 


$84.00 


$1,680.00 


ATG. 12 




1 2 


4 


2 


2 


$26.00 


$520.00 


ATG. 16 




12 


4 


2 


2 


$240.00 


$4,800.00 


ATG 17 




12 


4 


2 


2 


$177.00 


$3,540.00 


ATG. 19 




12 


4 


2 


2 


$428.00 


$8,560.00 


ATG. 20 




12 


4 


2 


2 


$246.00 


$4,920.00 


ATG. 23 




12 


4 


2 


2 


$232.00 


$4,640.00 


ATG. 26 




12 


4 


2 


2 


$133.00 


$2,660.00 


Toxicity Test 




1 2 











$600.00 


$7,200.00 


ATG. 24 




2 











$1,228.00 


$2,456.00 


ATG 27 




2 





Ol 





$104.00 


$208.00 


Open ClharacterizatiO'n 


2 











$550.00 


$1,100.00 



TOTAL Q36T |i $74,633.00 | 



TABLE 8 (cont) 
Cost ol Analysts jper Effluent Stream 



COST OF ANALYSIS FOR A COOLING WATER EFFLUENT 



TEST 


FREQ 


COST/TEST 


COST 










DOG^COD 




12 


$30.00 


$360.00 


pH 


(ATG. 3) 


1 2 


$7.00 


$84.00 


Spec. Conduct 


(ATG. 7) 


12 


$9.00 


$108.00 


TSS 


(ATG, 8a) 


12 


$15.00 


$180.00 


Cr/Zn 


(ATG. 9) 


12 


$84.00 


$1,008.00 


Toxicltv Test 




12 


$600.00 


$7,200,00 



TOTAL C^T l $8.940.00 



COST OF ANALYSIS FOR A WASTE DISPOSAL 
SITE EFFLUENT 



TEST 


FREQ 


COST/TiST 


COST 










BOD5 


12 


$25.00 


$300.00 


pH (ATG. 3) 


12 


$7.00 


$84.00 


ATG. 4a 


12 


$87.00 


$1,044.00 


ATG. 6 


12 


$25.00 


$300.00 


TSS (ATG. 8a) 


12 


$15.00 


$180.0'0 


ATG. 9 


12 


$84.00 


$1,0'08.00 


ATG. 12 


12 


$26.00 


$312.00 


ATG. 20 


1 2 


$246.00 


$2,952.00 


ATG. 26 


12 


$133.00 


$1,596.00 



TOTAL CXDST i $7,776.00 | 



TABJLE B(mnt) 

CO'St of Analysis per Effluent Streami 



COST OF ANALYSIS FOR A BACKWASH EFFLUENT 



TEST 


FREQ 


COST/TEST 


COST 










IDOCCOD 




12 


$30.00 


$360.00 


pH 


(ATG. 3) 


12 


$7.00 


$84=00 


TSS 


(ATG. 8a) 


12 


$15.00 


$180.00 


Al 


(ATG. 9} 


12 


$84.00 


$1,008.,00 



TOTALC^T I $1.632.00 



COST OF ANALYSIS FOR AN EMERGENCY OVERFLOW EFFLUENT 



TEST 


FREQ 


COST/TEST 


COST 










DOOCOD 

pH (ATG. 3) 
Spec. Conduct (ATG. 7) 
TSS (ATG. 8a) 


1 
1 
1 
1 


$30.00 
$7.00 
$9.00 

$15.00 


$30.00 
$7.00 
$9.00 

$15.00 



TOTAL 'COST' 



$61.00 



TABLE 8(coinit) 

Cost of Analysis per Effluent Stream 



COST OF ANALYSIS FOB POINT SOURCE STOflM WATER EFFLUENTS 



Bark Storag© Pile 



TEST 


IFREQ' 


COST/TEST 


COST 










BODS 

pH (ATG. 3) 
TSS (ATG 8a) 
ATG 20 
ATG 26 


2 

2 
2 
2 
2 


$25.00 
$7.00 

$15.00 
$246.00 
$133.00 


$50.00 

$14.00 

$30.00 

$492.00 

$266.00 



TOTAL QCST l $852.00' 



Bulk Stofagie and Unloading Area 



TEST 


PREQ 


COST/TEST 


COST 










IDOQCX)D 

pH (ATG. 3) 

S,pec. Coinduct 
TSS (ATG Sal 


2 

2 
2 
2 


$30.00 

$7.00 

$9.00 

$15.00 


$60.00 
$14.00 
$18.00 
$30.00 



TOTAL t^T l $122.00 



Chip Storage Pile 



TEST 


FiREQ' 


COST/TEST 


COST 










BOD5 

pH (ATG, 3) 

TSS (ATGSa) 
ATG 20 

ATG 26 


2 
2 
2 
2 

2 


$25.00 
$7.00 

$15.00 
$246.00 
$133.00 


$50.00 

$14.00 

$30.00 

$492.00 

$266.00 



TOTAL Omr l $852.00 



Coal Storegie Piio 



TEST 


FREQ 


COST/TEST 


COST 










DOGCOD 


2 


$30.00 


$60.00 


pH {ATG. 3) 


2 


$7.00 


$14.00 


ATG. 4a 


2 


$87.00 


$174.00 


Spec. Conduct 


2 


$9.00 


$18.00 


TSS (ATG 8a) 


2 


$15.00 


$30.00 


ATG 9 


2 


$84.00 


$168,00 


ATG 12 


2 


$26.00 


$52.00 


ATG 19 


2 


$428,00 


$856.00 



TOTAL OOST I $1,372.00 



TAIB^LE 8 (cont) 
Cost of Analysis per Effluent Stream 



COST OF ANALYSIS FOR POINT SOURCE STORiyi WATER EFFLUENTS (cont) 



Wast® Disposal Site 



TEST 


FREQ 


COST/TEST 


COST 










DODCOD' 


2 


$30.00 


$60.00 


pH (ATG. 3) 


2 


$7.00 


$14.00 


Spec. Conduct 


2 


$9.00 


$18.00 


TSS (ATG 8a) 


2 


$15.00 


$30.00 


ATGi 


2 


$84.00 


$168.00 


ATG 12 


t 


$26.00 


$52.00 


ATG 20 


2 


$246.00 


$492.00 


ATG 26 


2 


$133.00 


$266.00 



TOTALO^r r $1,100.00 1 



Waste Paper Storsg® 



TEST 


FREQ 


COST/TEST 


COST 










BOD5 

pH (ATG. 3) 

TSS (ATG 8a) 

ATG 20 


2 
2 
2 
2 


$25.00 

$7.00 

$15.00 

$246.00 


$50,100 

$14.00 

$30.00 

$492.00 



TOTAL O^T l $586.00 



WO'Od Storage 



TEST 


FREQ' 


COST/TEST 


COST 










BODS 

pH (ATG. 3) 
TSS (ATG 8a) 
ATG 20 

ATG 26 


2 
2 
2 
2 
2 


$25.00 
$7.00 

$15.00 
$246.00 
SI 33.00 


$50.00 

$14. ,00 

$30.00 

$492.00 

$266.00 



TOT^CXDST 



$852.00 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



PART m 



THE DRAFT EFFLUENT MQ'NITQRING REGULATIQ'N 
FOR THE PULP AND PAPER SECTOR. 



REGULATIO'N MADE UNDER THE 

ENVIRONMENTAL PROTECTION ACT 

EFFLUENT MONITORING - PULP AND PAPER SECTO'R 



DEFINITIONS 



l.-(l) In this Regulation; 

"ATG" means Analytical Test Groiip; 

"backwash effluent" means the effluent discharged, from any intake water treatment 
operation directly to a surface watercourse, separate from any other effluent but 
does not include any effluent from intake water screening operations; 

"'backwash effluent stream" means the backwash effluent that flows through an open 
or closed channel; 

"backwash effluent sampling point" means a location in a backwash effluent stream 

where samples of the backwash effluent ai'e collected; 

'"bi-monthly" means on at least one operating day every two months, with at least 

six weeks between successive sampling; 

"biologically treated effluent" means the effluent that is discharged from a biological 
treatment process; 

"bleached pulp'"' means fibre that has been bleached or brightened using chlorine or 

chlorine derivatives; 

"'catchment .area"' means an area of land on the mill site which collects precipitation 
and has one or more of the following land uses: 

L b.ark storage; 

2. bulk storage and unloading; 

3. chip storage; 

4. coal storage; 

5. waste disposal; 

6. waste paper storage; 

7. wood storage; 

"combined sample'" means a sample made up of corresponding samples from two or 
more effluent sampling points on conuributory streams, which samples have been 
combined proportional to flow; 



"compO'Site sample" means a volume of effluent made up of eight or more sub- 
samples that have been collected from an effluent sampling point over the course of 
an operating day and that have been combined automatically or manually; 

"contributory stream" means any stream that combines with one or more other 
streams prior to discharging direcdy to a surface watercourse; 

"cooling water effluent" means cooling water discharged directly to a surface 

watercourse' as an effluent; 

"cooling water effluent stream" means the cooling water effluent that flows through 

an open or closed channel; 

"cooling water effluent sampling point" means a location in a cooling water effluent 

S'tre,am where samples of the cooling water effluent are collected; 

"effluent" means any liquid and associated material discharged directly to a surface 
watercourse; 

"effluent sampling point" means a location in an effluent stream where samples of 
the effluent are collected; 

"emergency ove^rflow" means the wastewater that is diverted around a wastewater 
treatment system prior to discharging directly to a surface watercourse as an 

effluent; 

"emergency overflow stream" mjeans the emergency overflow that flows through an 
open or closed channel; 

"emergency overflow sampling point" means a location in an emergency overflow 
stream where samples of the emergency overflow .are collected; 

"General Effl.uent Monitoring Regulation" means Ontario Regulation # 695/88 

"grab sample" means a volume of effluent of at least, one hundred milliliters which 
is collected over a period not exceeding fifteen m_inutes and transferred as soon as 
is practicable to the appropriate laboratory sample container set out in column 2 of 
Schedule 2 of the General Effl,uent Monitoring Regulation or in column 2 of 
Schedule 1 of this Regulation; 

"intake water"' means the water which is taken in by tlie direct discharger for the 
purposes of processing or cooling and does not include water that is unused and is 
diverted back to the source of water or water that is discharged with the backwash 
effluent from any intake water treatment operations; 



"mill"' means the buildings, associated equipment and processes which are located on 
the mill site .and which are used in the manufacture of pulp and paper products, 
wastewater treatment and waste d,i.sposal; 

"mill site"' means the developed property on which a mill is located; 
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"monthly" means on at least one operating day in eacli montli, with at least two 
weeks between successive sampling; 

"open characterization" means the analysis of a sample to provisionally identify and 
determine the approximate quantity of chemical substances in the chemical classes 
under ATG 2Ba and 28b in Schedule B; 

"operating day" means a twenty four hour period established by the direct 
discharger in the initial report; 

"point source storm water effluent" means the storm water collected by a catchment 
area and which is discharged directly to a surface watercourse; 

"point source storm water effluent stream *' means the point source storni water 
effluent that flows through an open or closed channel; 

"process effluent sampling point" means a location in a process effluent stream 
where samples of the process effluent are collected; 

"sample" means a collected volume of effluent and includes a combined sample, 

composite sample or one or more grab samples; 

"sample preparation area" means a location on the mill site at which samples are 
prepared in accordance with the requirements of the General Effluent Monitoring 
Regulation for storage or shipment to an analytical laboratory; 

"■sector characterization" means the analysis of a sample or samples to identify and 
quantify the chemical substances in the chemical classes under ATG's numbered 9, 
12, 16, 17, 19, 20„ 23 and 26 of Schedule B; 

"semi-annually"' means on at least one operating day twice per year, with at least 
six mjonths between successive sampling; 

"'stream" means any liquid and associated material that flows through an open or 
closed channel; 

"thrice weekly"' means on at least three separate operatin,g days in each week; 

"'toxicity test" means performing a fish toxicity test as described in the Ontario 
Ministry of the En_vironment publication entitled "Protocol to Determine the Acute 
Lethality of Liquid Effluents to Fish" dated July, 1983, and an acute Daphnia magna 
lethality test as described in the Ontario Ministry of the Environment publication 
entitled "' Daphnia magna Acute Lethality Toxicity Test Protocol", dated April, 1988; 

"travelling blank sample" means a quality control sample of uncontaminated water 

that accompanies a set of sam_ple containers from the laboratory to the sample 
preparation area or sampling point where it is opened, preserved, resealed and 
returned to the laboratory with the set of samples for analysis; 

"'travelling spiked blank sample" means a quality con'trol sample of uncontaminated 
water to which a certain recorded quantity of standard solution and appropriate 
preservative is added in the laboratory a maximum, of twenty-four hours before 



accompanying a set of sample containers from the laboratory to the sample 
prep.aration ai*ea or sampling point and back,, unopened,, to the laboratory with the 
set of samples for an,alysis; 

"waste" i,ii this Regulation means ashes,, garbage, refuse, domestic waste,, industrial 
waste, wood wastes and bark but does not include wood wastes and bark which ,are 
being stored for use as fuel at a later date; 

"waste disposal site" in this Regulation means an tirea of land on the mill site 
established or operated to accept waste generated by the direct discharger; 

"waste disposal site effluent" means any liquid that runs off a waste disposal site 
and that disch,arge,s directly to a surface watercou.rse; 

"waste disposal site effluent sampling point" means a location in a waste disposal 
site effluent stream where samples of the waste disposal site effluent ^are collected; 

"weekly" means on a least one operating day in each week,, with at least two days 
between successive sampling. 

(2) The definitions in section 1 of the General Effluent Monitoring Regulation that 
are not redefined in this Regulation apply to this Regulation. 

(3) In construing the General Effluent Monitoring Regulation, "plant" means each of 
the mills named in subsection 3(1). 

PURPO'SE 

2. The purpose of this Re.gulation is to establish a data base on effluent quality in 
the Pulp and Paper Sector that,, along with other pertinent information, will be used, in 
the development of effluent limits for that sector. 

APPLTCATION 

3.-(l) Tfiis Regulation applies only with respect to the following mills in the 
following designated categories: 

SULPHATE (KRAFT) CATEGQ'RY 

Boise Cascade Canada Ltd., Fort Frances 
Canadian Pacific Forest Products Limited, Dryden 

Can,a,dian Pacific Forest ,Products Limited,, Thunder Bay 
Domtar Inc., Fine ,Papers Division, Cornwall 
Domtar Inc., Containerboard Division, Red Rock 



E.B. Eddy Forest Products Ltd,, Espanola 

Jaaies River-Marathon Ltd., M,arathon 

Kimberly-Clark of Canada Limited, Terrace Bay 

Waferboard Corporation Ltd., Mallette- Kraft Pulp and Power Division, 
Smooth Rock Falls 

SULPHITE-MECHANICAL CATEGORY 

Abitibi-Price Inc., Thunder Bay Division, Thunder Bay 

Abitibi-Price Inc.,, Fort William Division, Thunder B^ay 

Abitibi-Price Inc., Fine Paper Division, Thunder Bay 

Abitibi-Price Inc., Iroquois Falls Division, Iroquois Falls 

Boise Cascade Canada Ltd., Kenora 

Quebec & Ontario Paper Comprny Ltd., Thorold 

St. M,arys Paper Inc., Sault Ste Marie 

Spruce Falls Power and Paper Company Limited, Kapuskasing 

CORRUGATING CATEGORY 

Domtar Inc., ContainerbO'ard Division, Trenton 

MacMillan Bloedel Limited, Sturgeon Falls 

DEINKING-BOARD-FINE PAPERS-TISSUE CATEGO'RY 
DETNKING 

Fraser Inc., Thorold 
BOARD 

Beaver Wood Fibre Co. Ltd,., Thorold 

Strathcona Paper Company, A Division of Roman Corporation Limited, 
Napanee 

Paperboard Industries Corporation, Trent Valley Paperboard Mills Division, 
Trenton 



FINE PAPERS 

Domtar Inc., Fine Papers Division, St.. Catharines 

E.B. Eddy Forest Products Ltd.,, Ottawa 
TISSUE 

Kimberly-Clark of Canada Limited, St Catharines 
Kimberly-Clark of Canada Limited, Huntsville 

(2) This Regulation is a Sectoral Effluent Monitoring Regulation within the meaning 
of the General Effluent Monitoring Regolation. 

(3) Each direct discharger shall carry out the monitoring obligations, including the 
sampling,, analysis, toxicity testing,, flow m,eastirement, recording and reporting obligations 
of this Regulation in accordance with the General Effluent Monitoring Regulation, except 
where modified by this Regulation. 

(4) An obligation on a person to do a thing under this Regulation is disch,arge.d if 
another person has done it on the direct discharger's behalf. 

(5) ,Ea.ch direct discharger shall notify the Director in writing of any change of 

name or ownership of its mill within 30 days after this Regulation comes into force or 
within 30 days after any such change. 

(6) On da.ys when the mill is not operating and is not discharging process effluent 

the direct discharger is exempted from the sampling requirements of this Regulation. 

MONITORING 

4.-(r) Subject to the categories as designated in subsection 3(1), each direct 
discharger s,hall monitor its effluents in accordance with the requiremen:ts of Schedule A. 

(2) Combined samples may be collected for the purpose of monitoring an effluent 
provided that the direct discharger satisfies the Director in the initial report required 
under subsection 29(1) that: 

1} it is impracticable to directly collect samples of that effluent in 

accordance with the requirements of the Genera! Effluent Monitoring 
Regulation; or 

2) the chemical characteristics or toxicity of that effluent are different from 
the chemical characteristics or toxicity of each of the two or more 
'separate contributory streams which combine to .make up that effluent. 
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ANALYSIS 

S.-(l) Subject to subsection (2), where a direct dischai-ger is required tO' analyze for 
an ATG in vSchedule A, tlie direct discliai-'ger shall analyze for each of the ptirameters in 
colomn 3 of Schedule B for that respective ATG. 

(2) Where a direct discharger analyzes for individual parameters within an ATG in 

Schedule A, the direct discharger shall use the Sample Preparation Method Principles in 
Column 3 and the Instrumental Measurement Method Principles in Column 4 or the ^ 
Alternate Instrumental Measurement Method Principles in Column 5, for the respective 
ATG, either parts A and B in Schedule 3 of the General Effluent Monitoring Regulation 
or in Schedule 2 of this Regulation and is exempted from analyzing for the remaining 
parameters within that ATG. 

SAMPLING POINTS 

6.-(l) Subject to subsections (4) and (5), each direct disch.arger shall establish 
sampling points that permit the collection of samples which are representative of the 
effluent on each; 

1 ., process effluent stream; 

2. cooling water effluent stream; 

3. waste disposal site effluent stream; 

4. backwash effluent stream; 

5. emergency overflow stream; 

except where such streams do not exist at a mill. 

(2) Subject to subsection (3)„ each direct discharger shall establish sampling points 
that permit the collection of samples of point source storm water effluent from each 

point source storm water effl„uent stream that discharges directiy to a surface 
watercourse through an open or closed channel. 

('3) Where a direct discharger has more than one catchment area with a land use for 
the storage of either bark, chips, waste paper or wood, that discharger is exempted from 
establishing sampling points for those catchment areas as required under subsection (2) 
but instead, shall establish sampling points only on point sonrce storm water effluent 
streams that originate from_ the largest catchment areas for the respective land uses. 

(4) Where a direct discharger is permitted to collect a combined sample, the 
discharger shall establish sampling points on each contributory stream being sampled for 
the purpose of collecting the combined sample, and the discharger is exempted from the 
requirement under subsection (1) of establishing a sampling point on the single effluent 
stream into which the contribuiory streams combine. 

(5) Each direct discharger shall use the sampling points established under 
subsections (1), (2), (3) and (4) for sampling required by this Regulation, except that a 
direct discharger may use an alternate sampling point or delete an established sampling 
point where approval in writing is received from the Director. 
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PROCESS EFFLUENTS - GENERAL REQUIREMENTS 

DAILY 

7.-(l) During each operating day, each direct discharger shall collect cofllposite 
simples sufficient to perform all of the analyses required by subsection (3), from, each 
process effluent sampling point of that discharger. 

(2) Subsection (1) does not apply in respect of any day in which a sufficient volume 
of sample cannot be collected because of the collection of inspection samples. 

(3) Each direct discharger shall analyze the composite samples collected uoder 

subsection (1) for the ATG's set forth in subsection 1(1) of Schedule A, 

THRICE WEE.KLY 

,S.-(1) Each direct discharger shall collect composite samples thrice weekly, 
sufficient tO' perform all of the analyses required by subsection (2), from each process 
effluent sampling point of that discharger. 

(2) Each direct discharger shall analyze the composite samples collected under 
subsection (1) for the ATG set forth in subsection 1(2) of Schedule A.. 

WEEKLY 

9,-(l) Each direct discharger shall collect composite samples weekly, sufficient to 

perform all of the analyses required by subsection (2), from each process effluent 
sampling point of that discharger. 

(2) Each direct discharger shall analyze the composite samples collected under 
subsection (1) for the parameters set forth in subsection 1(3) of Schedule A. 

MQNTHLY 

1'0,-(1) Each direct discharger shall collect composite samples monthly, sufficient to 
perform all of the analyses required by subsection (2), from each process effluent 
sampling point of that discharger. 

(2) Subject to subsection 11(3), each direct discharger shall analyze the samples 
collected under subsection (1) for the ATG's set forth in subsection 1(4) of Schedule A 
except for ATG's 16 and 17. 

(3) On the same day as composite samples are collected under subsection (1), each 
direct dischiirger shall collect grab samples monthly,, in accordance with the sampling 
requirements of subsection 3(8) of the General Effluent Monitoring Regulation, sufficient 
to perform all of the analyses required by subsection (4), from each process effluent- 
sampling point of that discharger. 



(4) Subject to subsection 11(4),, each dkect discharger shall analyze the samples 

collected under subsection (3) only for ATG's 16 and 17 of the ATG's set forth in 
subsection 1(4) of Schedule A. 



SEMI-ANNUALLY 

11,.-(1) Each direct discharger shall collect composite samples semi-annually, 
sufficient to perform all of the analyses required by subsection (2), from each process 
effluent sampling point of that discharger. 

(2) Each direct dischaLTger shall analyze the composite samples collected under 
subsection (1) for the ATG set forth in clause l(5)(a) of Schedule A. 

(3) Each direct discharger shall semi-annually, using composite samples collected 
under subsection 10(1), perform an open characterization for extractable organic 
compounds as set forth in sub-clause l(5)(b)(i) of Schedule A. 

(4) Each direct ■discharger shall semi-.annual!yj using grab samples collected under 
subsection 10(3), perform an open characterization for volatile organic compounds as set 
forth in sub-clause l(5)(b)(ii) of Schedule A. 

(5) Each direct discharger shall collect composite samples semi-annually, sufficient 
tO' perform all the analyses requked by subsection (6), from each process effluent 
sampling point of that discharger. 

(6) Each direct disch,arger shall analyze the composite samples collected under 
subsection (5) for the ATG' set forth in clause l(5)(c) of Schedule A. 

PROCESS EFFLUENTS - SPECIFIC REQUIREMENTS 

SULPHATE (KRAFT) 

THRICE WEEKLY 

12. -(1) Subject to subsection (2), each direct discharger in the Sulphate (Kraft) 
Category sliall collect coni[)o.sitc samples thrice v\cckly, sufficient to perform all of the 
analyses required by subseciion (3), lioiii each process cffhicnt sampling point of that 
discharger, 

(2) Each direct discharger in the Sulphate (Ki'aft) Category shall ensure that at 
least once in each month, composite samples collected under subsection (1) are collected 
on the same day as coinposiie samples arc collected under subsection lO'(l). 

(3) Each direct discharger in the Sulphate (Kraft) Category shall analyze the 
composite samples collected under subsection (1) for the ATG's and parameter set forth 
in subsection 2(1) of Schedule A. 



MONTHLY 

13.-(1) On the same day as compO'Site samples .are collected under subsection 10(1), 
each direct discharger in the Sulphate (Ki'aft) Category shall collect grab samples 
monthly, in accordance with the sampling requirements of subsection 3. -(8) of the 
General Effluent Monitoring Regulation, sufficient to perform all of the analyses required 
by subsection (2), from each process effluent sampling point of that disch.arger. 

(2) Each direct, discharger in the Sulphate (Kraft) CategO'ry shall analyze the grab 
samples collected under subsection (1) for the AT'G set forth in clause 2(2)(a) of Schedule 
A. 

(3) Each direct idischarger in the Sulphate (Kraft) Category shall collect composite 
samples monthly and not necessarily on the same day as composite samples are collected 
as required by subsection 10(1), sufficient to perform all of the analyses required by 
subsection (4), from each process effluent sampling point of that discharger. 

(4) Each direct discharger in the Sulphate (Kraft) Category shall analyze the 
composite samples collected under subsecdon (3) for the ATG set forth in clause 2(2) (b) 
of Schedule A., 



SULPHITE-MECHANICAL & CORRUGATING 
THRICE WEEKLY 

14,-(1) Each direct dischtirger in the Sulphite-Mechanical Category and in the 
Co:rrugadng Category shall collect composite samples thrice weekly, sufficient to perform 
all of the analyses required by subsection (2), from each process effluent sampling point 

of that dischai-ger. 

(2) Each direct discharger in the Sulphite-Mechanical Category and in the 
Corrugating Category shall analyze the composite samples collected under subsection (1) 
for the parameter set forth in subsecdon 3(1) of Schedule A. 

DEINKTNG-BQ'ARD-FINE PAPER-TISSUE 
MONTHLY 

15.-(1) Subject to subsection (2), each direct discharger in the Deinking-Board-Fine 
Paper-Tissue Category shall collect composite samples monthly and on the same day as 
composite samples are collected under subsectioti 10(1), sufficient to perform all_of the 
analyses required by subsection (3), from each process effluent sampling point of that 
discharger. 

(2) A direct discharger that does not use chlorine or chlorine derivatives for 
bleaching or brightening of fibre is exempted from the requirement of collecting 
composite samples under subsection (1). 
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(3) Each direct discharger in the Deinking-Bo'ard=Flne Paper-Tissue Category shall 
analyze the composite samples collected under subsection (1) for the ATG set forth in 
clause 4(1) (a) of Schedule A. 

(4) Subject to subsection (5), each direct discharger in the Deinking-Board-Fine 
Paper-Tissue Category shall collect composite samples monthly and not necessarily on the 
same day as composite samiples .are collected under subsection 10(1), sufficieot to perform 
all of the analyses required by subsection (6), from each process effluent sampling point 
of that discharger. 

(5) A direct discharger that does not use chlorine or chlorine derivatives for 
bleaching or brightening of fibre is exempted from the requirement of collecting 
compo^site samples under subsection (4). 

(6) Each direct discharger in the Deinking-Board-Fine Paper-Tissue Category shall 
analyze the composite samples collected under subsectioo (4) for the ATG set forth in 
clause 4(l)(b) of Schedule A. 

MILLS OPERATING BIQLO'GICAL TREATMENT PROCESSES 

WEEKLY 

16.-(1) Each direct discharger that operates a biological treatment process shall 
collect composite samples weekly, sufficient to perform all of the analyses required by 
subsection (2), from each process effluent sampling point of that discharger through 
which biologically treated effluent passes. 

(2) Each direct discharger shall analyze the composite samples of biologically 
treated effluent collected under subsection (1) for the ATG's set forth in subsection 5(1) 
of schedule A,, except that; 

(a) a direct discharger is not required to analyze the composite samples 

collected under subsection (1) for ATG-'s 4a and 4b of Schedule B if the 

direct discharger does not add nitrogen compounds to the biological 
treatment process; and 

(b) a direct discharger is not required to analyze the composite samples 
collected under subsection (1) for ATG 6 of Schedule B if the direct 
discharger does not add phosphorus compounds to the biological treatment 
process. 

MILLS USING BLEACHED PULP 

BI-MONTHLY 

17.- (1) Subject to subsection (2), each direct discharger that uses bleached pulp 
shall collect composite samples bi-monthly, sufficient to perform all of the analyses 
required by subsection (3), from each process effluent sampling point of that discharger. 
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(2) Where a direct discharger uses bleached pulp intermittently that discharger is 
exempted from the requirements of collecting composite samples bi-monthly under 
subsection (1) and shall instead, on a day when the mill is using bleached pulp, collect a 
composite sample monthly but for no more than six separate months, sufficient to 
perform all of the analyses required by subsection (3),, from each process effluent 
sampling point of that disch.ai*ger,. 

(3) Each direct discharger shall analyze the composite samples collected under 
subsections (1) or (2) for the AT'G set forth in subsection 6(1) of Schedule A. 

(4) For the purposes of subsection 17(2), monthly means on at least one operating 
day in each month and does .not require at least two weeks between successive samplings. 

COOLING WATER EFFLUENT 

18.-(1) Each direct discharger shall collect composite samples monthly, sufficient to 
perform all of the analyses required by subsecdon (2), from each cooling water effluent 
sampling point of that discharger. 

(2) Subject to subsection (3), each direct discharger shall analyze the composite 
samples collected under subsection (1) for the ATG's and parameters set forth in 
subsection 7(1) of Schedule A. 

(3) A direct discharger that does not add chromium or zinc salts to its cooling 
water is exempted from analyzing the composite samples collected under subsection (1) 

for chromium and zinc. 



WASTE DISPOSAL SITE EFFLUENT 

19.-(1) Each direct discharger shall collect composite samples monthly, sufficient to 
perform all of the analyses required by subsection (2),, from each waste disposal site 
effl,uent sampling point of that disch.arger. 

(2) Subject to subsection (3), each direct discharger shall analyze the composite 

samples collected under subsection (1) for the ATG's set forth in subsection 8(1) of 
Schedule A. 

(3) A direct discharger that does not dispose of chemical sludges at the waste 

disposal site is exempted from, analyzing the composite samples collected under subsection 
(1) for the parameters in the ATG's numbered 9 and 12 listed in Schedule B. 

BACKWASH EFFLUENT 

20.-(l) Each direct discharger shall collect a grab sample of backwash effluent 
monthly, sufficient to perform all of the analyses required by subsection (2), from each 
backwash effluent sampling point of that discharger. 
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(2) Subject tO' subsection (3), each direct discharger shall analyze each grab sample 
collected under subsection (1) for the ATG's and p,arameters set forth in subsection 9(1) 
of Schedule A. 

(3) A direct di.schm'ger that does not add aluminum compounds to its intake water is 
exempted from analyzing the sample collected under subsection (1) for aluminum.. 

EMERGENCY OVERFLOW 

21.-(1) Each direct discharger shall collect a grab sample during each emergency 
overflow event, sufficient to perform all of the analyses required by subsection (3), from 
each emergency overflow sampling point of that discharger through which emergency 
overflow passes. 

(2) Subsection (1) does not apply if the collection of grab samples would result in 
danger to health or safety. 

(3) Each direct discharger shall analyze the grab sample collected under subsection 
(1) for the ATG's set forth in subsection 10(1) of Schedule A. 



STORM WATER 

22.-(l) Each direct discharger shall collect twice per year, during a storm event 
and with at least four months between successive samplings,, a grab sample sufficient to 
perform all of the analyses required by subsection (2), from each sampling point 
established under subsections 6(2) .and 6(3).. 

(2) Each direct discharger shall analyze the grab samples collected under subsection 
(1) for the ATG'^s set forth in subsections 11(1), 11(2), 11(3), 11(4), 11(5),, 11(6), or 11(7) 
of Schedule A. 

(3) A direct discharger that does not dispose of chemical sludges at the waste 
disposal site is exempted from analyzing the grab samples collected under subsection (1) 
for the par'ameters in the .ATG's numbered 9 and 12 as set forth in subsection 11(5) 

QUALITY CONTROL SAMPLES 

DAILY AND THRICE WEEKLY MONITORING 

2.3.~(1) Monthly, each direct discharger shall collect from one process effluent 
SMnpling point of that disch.arger., duplicate samples for each sample in a set of samples 
collected under subsection 7(1) and for each sample in a set of samples collected u.nder 
subsection 8(1), and shall analyze each duplicate sample for the ATG's set forth in 
subsections 1(1) and 1(2) respectively, of Schedule A. 

(2) Monthly., each direct discharger in the Sulphate (Kraft) Category shall collect 
from one process effluent s,ampling point of that discharger, duplicate samples for each 
sample in a set of s.amples collected under subsection 12(1) and shall analyze each 
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duplicate sample for the ATG's and parameters set forth in ■subsection 2(1) of Schedule 
A. 

(3) Monthly, each direct discharger in the Sulphite-Mechanical and Corrugating 
Categories shall collect from one process effluent sampling point of that discharger, 
duplicate samples for each sample in a set of samples collected under subsection 14(1) 
and shall analyze each duplicate sample for the parameter set forth in subsection 3(1) of 
Schedule A. 

(4) At the sample preparation .area, each direct disch,arger in the Sulphate (Kraft) 
Category shall, bi-monthly and corresponding with a sampling event required under 
subsection (2), open, add preservatives where required, and reseal a travelling blank ^ 
sample and then analyze that travelling blank sample for dichlorodehydroabietic acid and 
dehydroabietic acid. 

(5) Each direct discharger in the Sulphate (Kraft) Category shall, bi-monthly and 
corresponding with a sampling event required under subsection (2), ensure that a 
travelling spiked blank sample accompanies the set of sample containers to the sample _ 
preparation area, and then analyze that travelling spiked blank sample for dehydroabietic 
acid. 

(6) At the sample prep:aration area, each direct discharger in the Sulphite- 
Mechanical and Co'rrugating Categories shall, bi-monthly and corresponding with_a ^ 
sampling event required under subsection (3), open, add preservatives where required, and 
reseal a travelling blank sample and then analyze that travelling blank sample for 
dehyidroabietic acid. 

(7) Each direct discharger in the Sulphite-Mechanical and Corrugating Categories 
.shall, bi-monthly and corresponding with a sampling event required under subsection (3), 

ensure that a travelling spiked blank sample accompanies the set of sample containers to 
the sample preparation .area, and then analyze that travelling spiked blank sample for 
dehydroabietic acid. 

WEEKLY AND MONTHLY MONITORING 

24.-(l) Once in each quarter, each dkect disch,arger that collects a set of samples 

under subsection 16(1) shall collect from, one process effluent sampling point of that 
disch,arger through which biologically treated effluent passes, duplicate samples for each 
sample'in a set of samples collected under subsections 16(1) and shall analyze the 
duplicate samples for the ATC's set forth in subsection 5(1) of Schedule A except for the 

ATG's4a, 4band6. 

(2) Once in each quarter, each direct discharger shall collect from one process 
effluent sampling point of that discharger, duplicate samples for each sample in a set of 
samples collected under subsections 10<1) and shall analyze the duplicate samples for the 
ATG's set forth in subsection 1(4) of Schedule A except for ATG's 16 and 17. 

(3) Once in each quarter, each direct discharger shall collect from one process _ 
effluent "sampling point of that discharger, duplicate samples for each sample in a set of 
samples collected under subsections 10<3) and shall analyze the duplicate samples only 
for ATG's 16 and 17 of the ATG's set forth in subsection 1(4) of Schedule A. 
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(4) O^nce in each quarter,, each direct discharger in the Sulphate (Kraft) Category 
shall collect froni one process effluent sampling point of that discharger,, dupli,cate 
samples for each sample in a set of samples collected under subsection 13(1),, and shall 
analyze the duplicate samples for the ATG set forth in clause 2,(2)(a) of Schedule A. 

(5) Once in each quarter, each direct disch,arger in the Sulphate (.Kraft) Category 
shall collect from one process effluent sampling point of that discharger, duplicate 
samples for each sample in a set of samples collected under subsection 13(3),, and shall 
analyze the duplicate samples for the ATG set forth in clause .2(2)(b) of Schedule A. 

(6) Once in each qu,art,er, each direct discharger in the Deinking-BO',ard-Fine Paper- 
Tissue Category that collects a set of samples under subsection 15(1) shall collect from 
one process effluent sampling point of that discharger, duplicate samples for each, sample 
in a set of samples collected und,er subsection 1,5(1), and shall analyze the duplicate 
samples for the ATG set forth in clause 4(l)(a) of Schedule A. 

(7) Once in each quMter, each direct discharger in the Deinking-Board-Fine Paper- 
Tissue C,ategory that collects a set of samples under subsection 15(4) shall collect from 
one process effluent sa.mpling point of that discharger, duplicate samples for each sample 
in a set of samples collected under sub,section 15(4), and shall analyze the duplicate 
samples for the ATG set forth in clause 4(l)(b) of Schedule .A,., 

(8) At the sample preparation area, each direct discharger shall, semi-annually and 
coirresponding with the collection of duplicate samples required under subsection (2)„ 
open, add preservatives where required, and reseal a number of travelling blank samples 
sufficient to perform all of the analyses required under subsection (9),. 

(9) .E,ach direct di,sch:arger shall analyze the travelling blank samples Tequired under 
subsection (8) for the parameters in the ATG's numbered 9 and 12, 19 and 20, 23, and 26 
of Schedule ,B.. 

(10) Each direct discharger shall, semi-annually aii,d corresponding with the 
collection of duplicate samples required, under subsection (2), ensure that a number of 

travelling spiked bla.nk samples sufficient to perform the analyses required under 
subsection (11), accomp,any the set of sample containers to the sample preparation area, 

(11) Each direct cMscharger shall analyze the travelling spiked blank samples 
required under subsection (10) for the p,arameters in the ATG's numbered 9 and 12, 19 
and 20, 23, and 26 of Schedule B. 

(12) At the sample preparation area, each direct discharger shall, semi-annualiy and 
co'iresponding with the collection of duplicate samples required under subsection (3), 
open, add preservatives where required,, and re,seal a number of travelling blank samples 
,su,fficient to perform all of the analyses required under subsection (13). 

(13) Each direct dischiarger shall analyze the travelling blank samples required under 
sub,seciion (12) for the p,arameters in the ATG's numbered 16 and 17 of Schedule B. 

(14) Each direct dischOTger shall, semi-annually and corresponding with the 
collection of duplicate samples required under subsection (3), ensure that a number of 
travelling ,spiked, blank samples sufficient to perform the analyses required under 
subsection (15), accompany the set of sample containers to the sample preparation area. 
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(15) Each direct discharger shall analyze the travelling spiked blank samples 
required under subsection (14) for the parameters In the ATG's numbered 16 and 17 of 
Schedule B. 

(16) At the sample preparation area, each direct discharger in the Sulphate (Kraft) 
Category shall, semi-annually and coCTesponding with the collection of duplicate samples 
required under subsection (5), open, add preservatives where required, and reseal a 
liavelling blank sample and then analyze that travelling blank sample for the pai-ameters 
in the ATG numbered 24 of Schedule- B. 

(17) At the sample preparation area, each direct disch.arger in the Deinking=Bo.ard- 
Fine Paper-Tissue Category that collects duplicate samples under subsection (7) shall, 
semi-annually and cO'iresponding with the collection of duplicate samples required under 
subsection (7), open, add preservatives where requhred, and reseal a travelling blank 
sample and then analyze that travelling blank sample for the parameters in the ATG 
numbered 24 of Schedule B. 

BI-MONTHLY MONITO'MING 

25.-(l) Semi-annually, each direct discharger that collects a set of samples under 
subsection 17(1) shall collect from one process effluent sampling point of that discharger, 
duplicate samples for each sample in a set of samples collected under subsection 17(1), 
and shall analyze the duplicate samples for the ATG set forth in subsection 6(1) of 
Schedule A. 

(2) At the sample prepaf ation area, each direct disch,arger that collects a set of 
duplicate samples under subsection (1) shall, at least once and corresponding with the 

collection of duplicate samples required under subsection (1), open, add preservatives 
where required and reseal a travelling blank sample and shall then analyze the travelling 
blank sample for the parameters in the ATG numbered 24 of Schedule B'. 

TRAVELLING SPIKED BLANK SAMPLE 

26..-(l) Each travelling spiked blank sample required to be analyzed by subsections 
23(5), 23(7), 24(10) and 24(14) shall be prepared with a standard solution containing at 
least the parameters to be analyzed for except that the travelling spiked blank sample 
prepared for resin and fatty acid analysis may be prepared with a staiid.ard solution of 
dehydroabietic acid only. 

TOXICITY TESTING 

27.-(l) Each direct discharger shall collect a sample from each process effluent 
sampling point of that discharger monthly and on the same day as samples are collected 
under subsection 10(1) and shall perform a toxicity test on each sample. 

(2) If the fish toxicity tests^ performed under subsection (1) result in mortality for 

no more than five out of ten fish at each effluent concentration in three consecutive 
monthly tests, a direct discharger is exempted from the requirement under subsection (1) 
of performing a monthly fish toxicity test and shall thereafter, once in each quarter and 
on the same day as samples are collected under subsection 10(1), collect a sample from 

■46- 



each process effluent sampling point of that disch.arger and perform a fish toxicity test 
on each sample. 

(3) If a fish toxicity test perfonned under subsection (2) results in mortality for 
more than five out of ten fish, subsection (2) ceases to apply and continues not to apply 
until the tests performed under subsection (1) in a further three consecutive months 
result in mortality for no more than five out of ten fish at each effluent concentration. 

(4) Each direct disch.arger shall collect a sample from each cooling water effluent 
s,ampling point of that disch,arger once in each month, and on the same day as a set of 

sam_ples required by subsection 18 (1) is collected, and shall perform a toxicity test on 
each of the samples collected under this subsectioii.. 

(5) If the fish toxicity test performed under subsection (4) result in mortality for 
no more than five out of ten fish at each effluent concentration in three consecutive 
monthly tests, a direct discharger may thereafter collect a sample from each cooling 
water effluent sampling point of that discharger once in each quarter, and on the same 
day as a set of samples required by subsection 18 (1) is collected, ^and perform a toxicity 
test on the 100% undiluted sample only. 

(6) If a fish toxicity test performed under subsection (5) results in mortality for 
more than five out of ten fish, subsection (5) ceases to apply and continues not to apply 
until the tests performed under subsection (4) in a further three consecutive months 
result in mortality for nO' more than five out of ten fish at each effluent concentration. 

FLO W MEASUREMENT 

28.-(l) Each direct discharger shall continuously measure the flow of each process 
effluent stream of that discharger at a location or set of locations that are 

representative of the flow at the sampling point established on that process effluent 
stream and shall record the measured flow. 

(2) Subject to subsection (3) and subsection 6(2) of the General Effluent Monitoring 
Reguladon, each direct discharger shall demonstrate by calibration that each primiuy flow 
measurement device used to measure flow for the purposes of this Regulation is meeting 
the 5% accuracy requirement of subsection 6(1) of the General Eflluent Monitoring 
Regulation and shall submit the supporting documentation to the Director in the initial 
report. 

(3) Where a direct dischtu-ger demonstrates to the Director by means of a certified 
report of a registered professional engineer of the Province of Ontario that a primary 
device used to measure the flow of a process effluent stream has been designed and 
installed in accordance with the standards of a recognized national or international 
standiu'ds setting organization, that primary device will be deemed capable of meeting the 
accuracy requirement in subsection 6(1) of the General Effluent Monitoring Regulation. 

(4) Vv'here the flow of a process effluent stream cannot be continuously measured on 
auy day because of t^q u ij^'i no ul rjinirunction. the direct discharger may fulfi! ihe 
reuuh-crnciUs o" siib^ecUtni (1), by csUFriaiing the total daily flow and rccoiding ihat 
estnraie. 
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(5) Each direct discharger shall record the location, event duration, and approximate 
volume, of each emergency overflow. 

(6) Each direct discharger shall at the time of each sampling, using recognized 

engineering principles, estimate the flow of each cooling water effluent stream, backwash 
effluent stream or waste disposal site effluent stream of that discharger,^ at a location or 
set of locations representative of the flow at the sampling point established for that 
effluent stream, and shall record the estimated flow. 

(7) Each direct discharger shall estimate the volume of storm water discharged by 
each point source storm water effluent stream for each storm event which is monitored 
pursuant to section 22. 

REPORTING REQUIREMENTS 

29.-(l) Within seven days after this subsection comes into force, each direct 
discharger shall submit an initial report as defined in subsection 7(1) of the General 

Effluent Monitoring Regulation to the Director. 

(2) Each direct discharger shall, in the initial report submitted to the Director, 
include a plot plan or plans, along with supporting text, showing the location of each 
catchment area and the point of discharge of the related point source storm water 
effluent stream. 

(3) Each direct discharger shall report any changes to the information submitted 
under subsection (1) to the Director within thirty days after the end of the month during 
which the change occurs. 

(4) Each direct discharger shall report to the Director the results of all analyses 
performed by or on behalf of the direct discharger under sections 7 to 27 in accordance 
with the requkement of section 7 of the General Effluent Monitoring Regulation. 

(5) Each direct discharger shall report to the Director the flow measurement 
information recorded in respect of each process effluent of that discharger. 

(6) Each direct discharger shall report to the Director the estimated flow of cooling 
water effluent stream, backwash effluent stream,,, and each effluent stream from a waste 
disposal site that is disch,arged to a surface watercourse. 

(7) Each direct discharger shall report to the Director the date, location, duration 
and approximate volume of effluent discharged during each emergency overflow. 

(8) Each di,rect discharger shall report to the Director the dale and estimated ^ 
volume of storm water dischai'ged by each point source storm water effluent stream for 
each event monitored pursuant to section 22, 

(9) The reports referred to in subsections (5) to (8) shall be submitted to the 
Director in writing within thirty days after the end of the mo:nth in which the 
information was recorded. 
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(10) Each direct discharger shall keep records of all sampling required by this 
Regulation, including for each sample, the date and time of collection,, sampling 
procedures used, the amount of sample dilution by preservative if dilution exceeds one 
per cent 

(11) Each direct 'discharger sh,all develop a maintenance and calibration schedule for 
all sampling equipment and shall record the results of all maintenance and calibration 

performed. 

(12) Records of all analytical methods used shall be kept by the direct dischar'ger. 

(13) Each direct discharger shall submit a written report to the Director detailing 
the date, duration and cause of each malfunction or other problems which may have 
affected the information reported under this Regulation with respect to sampling, toxicity 
testing, analytic^ and flow measurement, together with any remedial action taken, within 
thirty days after the end of the month in which the malfunction or problem occurs. 

(14) AH records and reports required to be kept or made by this Regulation shall be 

retained by the direct discharger for a period of two years after this Regulation expires. 

TIMING 

30.-(l) This Regulation, except subsection 29(1),, comes into force on the fir,stday 
of the month following five months after promulgation,, 

(2) Subsection 29(1) com,es into force on the ..first day of the month following three 

m_,onths after promulgation. 

(3) This Regulation applies to direct dischargers for a period of twelve months after 
coming into force. 
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SCHEDULE A 



MOiNITORING LIST 



1.- PR OCESS EFFLUENT- GENERAL REQUIREMENTS 
DAILY 



f1| COD/DOC (Only one required) 
pH 

Total Suspended Soilids 
Specific Conductance 

THRICE WEEKLY 

(2) BOD5 



WEEKLY 



(ATG 1/ATG 5 respectively) 
(ATG 3 ) 
(ATG 8a) 
(ATG 7 ) 



(ATG PP1 ) 



^ Aluminum 
Zinc 


(ATG 9 ) 
(ATG 9) 


mONTHLY 




|# Nitrogen - ammonia ) 

- KJeldahl ) 

- nitrate/nitrite 
Total Phosphorus 
Sector Characterization 


(ATG 4a) 

{ATG 4b) 
(ATG 6 ) 

(ATG 9,1 2,1 6,1 7,1 9,20„23&26) 


SEMI-ANNUALLY 





(5)(a) Polychiorinated Biphenyls 



(ATG 27) 



(5)(b) Open Characterization 

i) Extractable Organic Compounds (ATG. 28b) 
ii) Volatile Organic Compounds (ATG. 28a) 



(5)(c) Chlorinated Dibenzo-p-dioxlns 
and Chlorinated Dibenzofurans. 



(ATG 24) 



SCHEDULE A (cont) 

PROCESS EFFLUENT - SPECIFIC REQUIREMENTS 

2- SULPHATE fKRAFTl 

THRICE WEEKLY 

(1 ) Dichlorodehydroabietic Acid (ATG PP3) 

Dehydroabietic Acid (ATG 26) 

AOX (ATG PP2) 

IIQNTHLY 

(2)(a) Sulphide (ATG 15) 

(b) Chlorinated Dlbenzo-p-dioxlns (ATG 24) 

and Chlorinated Dibenzofurans. 

3.= SULPHITE-MECHANICAL & CORRUGATING 

THRICE WEEKLY 

(1 ) Dehydroabietic Acid (ATG 26) 



4.~ DEINKING-BOARD=FINE PAPERS-TISSUE 




MONTHLY 






(1){a) 


AOX 


(ATG PP2) 


(b) Chlorinated Dibenzo-p-dioxins 
and Chlorinated Dibenzofurans. 


(ATG 24) 


5.- MILLS OPERATING BIOLOGICAL TREATMENT PROCESSES 


WEEKLY 






(1) 


Nitrogen - ammonia ) 
= Kjeldahl ) 
- nitrate/nitrite 

Total Phosphorus 

Volatile Suspended Solids 


(ATG 4a) 

(ATG 4b) 
(ATG 6 ) 
(ATG 8b) 
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SCHEDULE A(cont) 

6.- MILLS USING BLEACHED PULP: 

BI-MONTHLY 

PI Chlorinated Dibenzo-p-dioxins (ATG 24) 

and Chlorinated Dibenzofurans. 

7.^ COOLING WATER EFFLUENT - GENERAL REQUIREMENTS 



MONTHLY 




{1| CO'D/DOC (Only one requiied) 


(ATG 11/ATG 5 respectively) 


PH 


(ATG 3 ) 


Specific Coinduictance 


(ATG 7 ) 


Total Suspended Solids 


(ATG 8a ) 


Total Chromium 


(ATG 9 ) 


Total Zinc 


(ATG 9 ) 


8.- WASTE DISPOSAL SITE EFFLUENT - GENERAL REQUIREMENTS 


MONTHLY 




ffl BODS 


(ATG PP1) 


pH 


(ATG 3 ) 


Kjeldahl Nitrogen S Anrimonia 


(ATG 4a) 


Total Phospiiorus 


(ATG 6 ) 


Total Suspended Solids 


(ATG 8a ) 


Total Metals 


(ATG 9 ) 


Mercury 


(ATG 12) 


Acid Extractables (Phenolics) 


(ATG 20) 


Resin and Fatty Acids 


(ATG 26) 


9.- BACKWASH EFFLUENT - GENERAL REQUIREMENTS 


MONTHLY 




111 COD/DOG (Only one required) 


(ATG 1/ATG 5 respectively) 


pH 


(ATG 3 ) 


Total Suspended Solids 


(ATG 8a ) 


Aluminum 


(ATG 9 } 



SCHEDULE A (cont) 



10.= EMERGENCY QVERFLQW EFFLUENT - GENERAL REQUIREJMENTS 



PER EVENT 



(1) COD/DOC (Only one required) 

PH 

Specific Conductance 

Total vSuspended Solids 



(ATG 1/ATG 5 respectively) 
(ATG 3 ) 
(ATG 7 ) 
(ATG 8a ) 



1 1 .- POINT SOURCE STORM WATER EFFLUENT - GENERAL REQUIREMENTS 



TWICE PER YEAR 



(1.) Bark Storage Pile 



BOO, 

pH 

Total Suspended Solids 

Acid Extractables (Phenolics) 
Resin and Fatty Acids 

(2) Bulk Storage and Unloading Areas 

COD'/DOC (Only one required) 
pH 

Specific Conductance 
Total Suspended Solids 

(3) Chip Storage Pile 

BOD, 

pH 

Total Suspended Solids 
Acid Extractables (Phenolics) 
Resin and Fatty Acids 



(ATGPP1) 

{ATG 3 ) 
(ATG 8a) 
(ATG 20') 
(ATG 26) 



(ATG 1,/ATG 5 respectively) 
(ATG 3 ) 
(ATG 7 ) 
(ATG 8a] 



(ATGPP1) 

(ATG 3 ) 
(ATG 8a) 
(ATG 20) 
(ATG 26) 



SCHEDULE A(cont) 



1 1 ■^ POINT SOURCE STORM WATER EFFLUENT - GENERAL REQUIREMENTS 
(corit) 



(4) Coal Storage Pile 

COD/DOC (Only o^ne required) (ATG 1/ATG 5 respectively) 

pH (ATG 3 ) 

Nitrogen - amimonia ) (ATG 4a) 

= Kjeldahl ) 

Specific Conductance {ATG 7 ) 

Total Suspended Solids (ATG 8a) 

Total yetals (ATG 9) 

Mercury (ATG 12) 

Base-Neutral Extractables (ATG 19) 

(5) Waste Disposal Site 

COD/DOC (Only one required) (ATG 1/ATG 5 respectively) 

pH (ATG 3 ) 

Specific Conductance (ATG 7 ) 

Total Syspended Solids (ATG 8a) 

Total yetals (ATG 9) 

Mercury (ATG 12) 

Acid Extractables (Phenofics) (ATG 20) 

Resin and Fatty Acids (ATG 26) 

(6) Waste Paper Storage 

BODg (ATGPP1) 

pH (ATG 3 ) 

Total Syspended Solids (ATG 8a) 

Acid Extractables (Phenolics) (ATG 20) 

(7) Wood Storage 

BODg (ATGPP1) 

pH (ATG 3) 

Total Suspended Solids (ATG 8a) 

Acid Extractables (Phenolics) (ATG 20) 

Resin and Fatty Acids (ATG 26] 



SCHEDULE B 



ANALYTICAL LIST 



COiLUMN 1 


COLUMN 2 


COLUMN 3 


ATG # 


ANALYTICAL TEST GROUP (ATG) 


PARAM^ETERS TO BE ANALYZED 


1 


Chiemical Oxygen Demand 


Chemical oxygen demand (COD) 


3 


Hydrogen ion (pH) 


Hydrogen ion (pH) 


4 

! 


Nitrogen 

Amimonia plus Ammonium, 
Total Kjeldahl nitrogen 

Nitrate + Nitrite 


Afflimonia plus Amimonfumi 
To'tal Kjeldahl nitrogen 

Nitrate + Nitrite 


5 


Organic carbon, (iDOC) 


Dissolved Organic Carbon (DOC) 


6 


Total phosphorus 


Total phosphorus 


7 


Specific conductance 


Specific, co'nductance 


8 

m. 

b 


Suspended solids 

Total suspended sGlids (TSS) 

Volatile suspended so'lids (VSS) 


Total suspended solids (TSS) 
Volatile suspended solids (VSS) 


i 


Total metals 


Aluminum, , 

Bierylliuim 

Cadmium 

Chromium ; 

Cobalt 

Coppef 

iLead: 

M,Qlybdenumi ', 
Nickel 

Silver 
Thallium, 
Vanadium 
Zinc 


12 


Mercury 


Miercury 


1 5 


Sulphide 


Sulphide 



SCHEDULE B (cont) 



ANALYTICAL LIST 



COLUMN 1 


COLUMN 2 


COLUMN 3 


ATG # 


ANALYTICAL TEST GROUP (ATG) 


PARAMETERS TO ii ANALYZED 


1 6 


Volatiles,, Halogenated 


1 , 1 ,2,2'-T©trachioro©tlhane 


■ 




1 ,1 ,2-Trichloroethane 


j 


ii 


1,1-Dichloroethane 
1,1.Dichloro©thy!ene 






1 ,2-DichlorobBnzen© 




( 


1 ,2-Dichloroethano (Ethylene dichloride) 






1,2-Dichlloropfopane 






1 ,3-Dichilorobenz:ene 


:! 




1.4-DichJorobenzene 




j 


Bromolofm 




ii 


Bromomethane 






Caibon tetrachlo'ride 






Chlorobenzein© 


; 




Chloroform 




,1 


Chloromethane 
Cis-1,3-Dichloropropyl©ne 

IDibiroimochlorometJhanie 
IDiichlofobronnom«tlhan© 










Ethylen© dibromid© 






y«tlhyll©n« chloride 






Tetrachloroelhylein© (Perchlloroetlhytene) 






Trans- 1 .2-Dichloro©thyl©nie 






Trans-1 ,3-Dichloropropyl©ne : 






Trichloroethyten© 


II 




Trichiorofluoroimethan© 


^ i 




Vinyl chloride (Chloroethylene) 


17 


Volatiles, No'n-Halogenat^ 


Benzene 






Styrene 






Toluene 






o-Xylena 

m- Xylene and p- Xylene 



SCHEDULE B (cont) 



ANALYTICAL LIST 



COLUMM 1 


COLUMN 2 


COLUMN 3 


ATQ # 


ANALYTICAL TEST GROUP CATG) 


PARAMETERS TO BE ANALYZED 


19 


Extractables, Base Neutral 


Aceinaphthan© 






5-nitro Acenaphthene 






Aoenaphthylene 






Anthracene 


, 




B©iniz(a]ainthrac©ne 






Benzo(a)ipyT©ne 
B«n2Qi(b)fluoranthen© 






Benzo(ghi)peryien© 






B©nzo(k)fluQranth«n® 






Camphene 






1 -Chlofonaphthaleine 
2-Chloronaphthalein© 










Chrysene 


[ 




Dib©nz(a,h)anthrac©n© 
Fluoranthen© 

Fluor© ne 






lndeno(1 ,2,3-cd|pyrene 






Indol© 






1 -Methylnaphthalene 




] 


2-M©thylnaphtha!©n© 




1 


Naphthalene 




1 


Perylen© 




;i 
] 


Phenanthrene 




Pyran© 


2 


Extraciables, Acid (PhenO'lics) 


2,3,4,5-TetrachlQrophenoi 
2,3,4, 6-T©trachlorophenol 






2,3,5,6.Tetrachlorophonol 


J 


2,3,4-TrichlQrophenol 




2,3,5-Trichlorophenol 


i 


2 , 4 , 5 -T rich 1 o ro phe n o 1 


1 


\ 


2,4,6-Trichlorophenol 


i 




2,4-Dimethyl phenol 
2,4-Dinitroph©nol 

2,4-Dichloropheniol 
2,6-iDichloropheniol 


1 








4,6-DlnitrO'O-crosol 


i; 


I 


2-Chloroph©nol 




i 


4-ChlloT'o-3-miethyllph0nol 




' 


4-Nitrophenol 






m-Cresot 






o-CresO'l 
p-Cresol 

Pentachlorophenol 
Phenol 



SCHEDULE B (cont) 



ANALYTICAL LIST 



COLUMN 11 


COIUMN 2 


COLUMN 3 


ATG # 


ANALYTICAL TEST GROUP CATG| 


PARAMETERS TO BE ANALYZED 


23 


Extractables, Neutral 
-Chlorinated 


1 ,2,3,4-Tetrachlorobenzene 
1 ,2,3,5 Tetrachlorobenzene 
1 ,2,4,5-Tetrachloroben2ene 
1 ,2,3-TrichlorobenzenG 
1 ,2,4-TrichlorobenzenQ 
2,4,5-TrichIorotoluQne 
Hexachlorobenzene 
Hexachlorobutaaiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Octachlorostyrone 
Penlachlorobenzene 


2 4 


Chlorinated Diibenzo-p-clioxins 

and Chlorinated Dibenzofurans 


2„3,7,8-Tetrachllorodib©nzo'-p-dioxin 
Octachlorodibenzo-p"dioxin 
Octachloirodibenzoluran 
Total heptachlorinated dibenzo-p-dioxins 
Total heptachlorinated dibenzofurans 
Total hexachlorinated dibenzo-p-dioxins 
Total hexachlorinated dibenzofurans 
TO'tal pentachlorinated dibenzo-p-dioxins 
Total pentachlorinated dibenzofurans 
Total tetrachlorinated dibenzo-p-dtoxins 
Total tetrachlorinated dibenzofurans 


2S. 


Fatty and Resin Acids 


AJbietic Acid 

Chlorodehydroabietic Acid 

Deihydroabiettc Add i 

isopimiaric Acid i; 

Levopimarie Acid 

Neoabietic Acid 

Oleic Acid 

Pi marie Acid 


, 2 J 


PoJychlofinated Biphemyls (PCBs) 
(Total) 


PCBs (Total) 


2..i;a 
tab 

!l 


Open CharacterizatiO'n 
Open Characterization 


Volatile Organic Compounds 
Extractabl© Organic Compounds 


PP1 

PP'2 
PP3 


Biochemical Oxygen Demand (5 Day) 
Adsorbable Organic Halid© 
Dtchisrodehydroabietic Acid 


Biochemical Oxygen Demand (B0D5) 
Adsorbable Organic Halide (AO'X) 
Dichlorodehydroabietic Acid 



SCHEDULE 1 



SUPPLEMENTAL SAMPLING PRINCIPLES 



Column 1 


Column 2 


Column 3 


Column 4 


Col. 5 


Column 6 


Column 7 


ANALYTICAL 


b^BORATORY SAMPLE 


LABORATORY CONTAIISIER 


TEST SPECIFIC 


MIN. 


PRESERVATION 


STORAGE 


TEST 


^mmER 


PRE-TREATMENT 


SAMPLING PRECAUTIONS 


SAM. 


METHOD 


TIME 


GROUP # 




(ref. subsection 3(14) 


(ref. subsection 3(14) 


VOL 


(ref, subsection 3(17) 


(DAYS) 






General Effluent 
'Mlonitoring Regulation) 


General Effluent 
Moniitoring Reflylation) 




Qieneral Effluent 
IM'onitorinq Reflulatioin) 


















BIOCHEmCAl 


. OIYGEN DERIAMD (BOOS) 












PP1 


SaimpI© containers and caips/ 


Generally no pre-treatment 


If sample is high (>5%) in 


500 ml 


None 


4 




liners must b© composed only 


required for new containem 


hydrocarbons or organic 










of one or more of the following 




solvents, use glass ot 










materials: 




fluorocarbon resin sample 










fiuorocafbon resin. 




container only, 










polyethylene terephlhalate, 














glass, polystyrene, 


1 




1 








polypropylene, high or low 












density ipolyethylene. yetallic 












1 


foil should not be us^edl. 










ADSORBABLE 


: ORGANIC HALID'E fAOX) 


' 




' i 






PIP2 


Amiter gilla.ss of fluorocarbon 
resin with fluorocarbon resin 


Generally no pro-treatment 
required for new containers 


Fill sample container to the 
top leaving nO' air space. 


1 L 


None 


1 4 




lined cap 













SCHEDULE 1 



SUPPLEMENTAL SAMPLING PRINCIPLES 



CoJumn 1 


Colum^n 2 


Coilumm .3 


Column 4 


Col. 5 


Coluimin 6 


'Column 7 


ANALTTIICAL 


LABORATORY SAMPLE, 


LABORATORY CONTAINS 


TEST SPECIFIC 


WIN. 


PRESERVATDNI 


STOTOffl 


IIST 


CO:NTAINER 


PRE^TREAJyENT 


SAMPLlNiG PRECAUTONIS 


SAM. 


fyETHOD 


TIME 


GROUP # 




(ref. subsection 3{14) 

General Effluenit 
Monitorinq Regulation) 


(ref. subsection 3(14) 

General Efflueint 
Monitoring Regulation) 


VOL 


(ref. subsection 3(17) 

'General Effluent 
Mdnitorinq Requlation) 


(DAYS) 
















DICHLOROD'E 


HYDRO'ABIETIC ACID' 












PP3 




.S^ATG2,6 


S«'ATG,26 


•See'ATG 


Se©ATG26 


See ATG 26 


« 








,2 6 






RESIN AND F 


ATTY ACIDS 












26 


Abietic Acid 

ChiordehydroabietiC Acid 
Dehydroabietic Acid 


If pre-treatment necessary: 
B-Q'ttle: Sequence of extensiv© 
washing/hot water,, detergent, 


Contact surfaces miust be' 
glass, flurocarboin resin or 
stainless steel. 


800 mi 


N'One 


7 




ilsopimaric Acid 


water.distilled water. Bake at 












Levopimiaric Acid 


300i C' for 8 hir miiinimum or 












Neoabietic Acild 


3 rinses with pesticide grade 












Oleic Acid 


Of distilled in glass ih©,xan:e and 












Pimaric Acid 


dichloronnetiiane. 














Cap: No pre-treatment 











SCHEDULE 2 



SUPPLEMENTAL ANALYTICAL PRINCIPLES & 



ANALYTICAL METHOD DETECTION LIMITS 



Column 1 


Co'lumn 2 


Columini 3 


Column 4 


Column 5 


Column 7 


ANALTnCAL 

TEST 

GROUP i 


PARAMETERS 


SAMPLE PREPARATION 
METHOD PRINCIPLES 


INSTRUMENTAL 

MEASUREMEMT 

METHOD PRINCIPLES 


ALTERNATE 

iNSTRUMENTAL 

MEASUREMENT 

METHOD PRINCIPLES 


ANALYTICAL 

MblHODDblECTlON 

LIMITS 

mg/t 














BIOCHEMIC 


AL OXYGEN DiliAND (iODil 








PPl 
See Not© 1 

i 
AOSORBAe 


Li ORGANIC HALIDE (A 


PreparatiO'ni lor measuremoint 
systemi as appropiatfi; e.g. 
destruction of chlorine, neutral- 
ization of pH, and stabilization 
of sample to 20 C. Preparation 
ol seed and dliiutiion water as 
appropiale. Dilution of sarriipl© 
to provide adequate oxygen 
depletion over rtve day period 

OK} 


Dissolved Oixygen determlniationi 
by Winkler Method or by 
oxygen electrode verified by 
Winkler Method for one sample 
per analytical run on days of 
analysis. 


Horn 

i 
1 
1 i 


1 i 


PP2 


Total Adsofbable 
Organic Halid© 


Carbon adsorption (column or 
shaker) at pH 2 followed by nitrate 
wash, Dohrmann charcoal 100-200 

mesh granular activated carbon 
or equivalent. 


Pyrolysis in an oiygen rich 

atmosphere followed 

by microcoulomietric analysis 


Nor» 


0.05 
See Note 2 



Note 1 - For each analytical run performi the BODS of the batch seed and dilution water used with samples,, and the BODS' 

of the 'Seeded dilution water spiked with on© or more organic comipounds; e.g. glucose and glutamic acid. 



Not© 2 - iBased on 2,,4,6-Trichlorophenol 



SCHEDULE 2 



SUPPLEMENTAL ANALYTICAL PRINCIPLES & 



ANALYTICAL METHOD DETECTION LIMITS 



CoJumn 1 


Column 2 


Co'lumn 3 


Column 4 


Co^lumn 5 


Column 7 


ANALYTICAL 


PARAMETiERS 


SAMPLE PREPARATION 


INSTRUMENTAL 


ALTERNATE 


ANALYTICAL 


TEST 




METHOD PRINCIPLES 


MEASUREMENT 


INSTRUMENTAL 


METHOD DETECTION 


GROUP* 






METHOD PRINCIPLES 


L1EASUREMENT 

METHO'D PRINCIPLES 


LIMITS 

mo/I 














DICHLOROI 


JIHYDROABJIETIC ACID 




! 






PIP3 




SeeATG2i | 


^e^ATGSe 


See'ATG26 


S©e'ATG,26; 


1 
RESim AND 


1 
FATTY ACIDS 










m 


Abietic Acid 

Chlofodehydroabietic Acid 
Deliydroabietic Acid 
Iso'piimaric Acid 
Lovo'pimiaric 
Neoabietiic Acid 
Oleic Acid 


pH adjusted to 9, Liquid/Liquid 
extraction with methyl t-butyl ©thef; 
MethylatlQ'n witii dl.az:oinri:©thanit. 


Gas Chroimatography/ 
Flame lO'nization D'etection 
Capjllairy CO'liuirpn 


N/A 


0.005 


: 


Plmaric Acid 










1 

1 










- 



PART IV 



THE EXPLA NATORY NOTES TO THE EFFLUENT MONITO'RING 
REGULATION FOR THE PULP AND PAPER SECTOR, 



EXPLANATORY NOTES TO THE EFFLUENT MONITORING REGULATION 

FOR THE PULP ,AND PAPER SECTOR 

MTRODIJCTTOM 



These explanatory notes are intended tO' clarify the sections of the Pulp and Paper 
Sector Effluent Momtoring Regulation., 

In conjujiclion with the protocols and procedures outlined in the General Effluent 
Monitoring Regulation, this regulation specifies the monitoring requirements for mills 
including tlie requirements for sampling, analysis, How measurement, toxicity testing and 

reporting. 

SECTION 1: DEFINITIONS 

This section of the regulation provides: 

clarification of terms used in the regulation; 

definitions of technical terms used in the regulation; 



modifications to definitions which appear in the General Monitoring Regulation, 
for suitable application to the pulp and paper sector. 



_ The definitions in the General Effluent Monitoring Regulation have been applied to 
the Pulp and Paper Sector Regulation with the following exceptions: 

"characterization" or 'sector characterization' has been redefined in this 
regulation to reference the characterization list specific for tins sector; 

■"effluent" has been redefined to further clarify that only those discharges that 
disch,arge 'dhrectly' to a surface watercourse will be monitored under this 
regulation; 

"emergency overflow" has been redefined to mean a diversion of effluent that 

bypasses the waste treatment system and is discharged to a surface 
watercourse; 

",grab sample" has been redefined to include the sample containers in column 2 
of Schedule 1 of this regulation and to allow for samples to be transfen-ed in 

a more practical time frame rather than 'immediately'; 

"open characterization" has been redefined to only include the analytical test 
.group 28; 
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"operating day" has been Tedefined to^ allow the mills to set the twenty-four 
hour time period which must be specified in the initial report; 

"process effluent sampling point" has been redefined as a location in a process 
effluent stream,,, the "'(c) requirement" in the general ,regulation was considered 

to be redundant and not enforceable; 

"sample" has been redefined to include combined sample; 

"iravelling blank, sample" and "travelling spiked blank sample" - defined to 
allow necessary preparation to be carried out in the "sample preparation area"; 

"waste disposal site effluent" has been redefined to exclude from the defmition 

the liquid that percolates through a waste disposal site ; 

"waste disposal site eflluent sampling point" has been redefined as a location 
in a waste disposal site effluent stream, the "(c) requirenu^iit" in the General 
Regulation was consicii'icd to be redundant and not enforceable: 



The other definitions in this regulation were necessary to the structure of the sector 
regulation. The following are worthy of mention:- 



"combined sample" - included to allow certain mills to combine samples from two or 
more waste streams for the purpose of monitoring their discharges; 

"composite sam,ple"' - included to clarify the methods by which composite samples 
may be obtained for the purposes of this regulation; 

"contri,butory stream"' - necessary to define 'combined sample'; 

"mill" - defined because the definition of 'plant' in the General Regulation was 
considered inappropriate for this sector in that it did not appem* to cover 
associated manufacturing operations and effluent treatment systems located on the 
mill site; 

"mill site" - defmed to restrict the property which would be covered by the 
regulation to that property in the immediate vicinity of the mill In this manner, 
off-site woodlands operations and lumbering operations which could be included 
under the definition of 'plant' in the General Regulation,, are excluded; 

"sample preparation area" - included to acco'mmodate situations where sample bottles 

are not actually filled at the sampling point as presently required by the general 
regulation. At many mills, the filling of actual sample botties at the sampling point 
will not be practical. Instead, composite sample containers will be collected by truck 
and returned to the mill laboratory where the actual sample botties will 'be filled 
and prepared for shipment to outside laboratories; 

",stream" - necessary to define 'contributory stteam'; 
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"waste" - defined to exclude wood wastes and bark which are being stored for use 

as fuel at a later date. In general, this exemption is intended to cover short term 
storage (six months or less) and the onus will be placed on ■mills wishing to claim 
exemption for materials which have been stored for longer periO'ds to demonstrate 
to the Director that materids are actually being stored for fuel purposes. 

Subsection 1(2) states that unless modified by this regulation, the definitions In the 

General Monitoring Regulation also apply to this regulation. 

SECTION 2: PURPOSE 

This section states the purpose of this regulation which is to establish a data base 
on the quality of effluents discharged from mills in the pulp and paper sector. This data 
base will quantify the amounts of parameters of concem discharged to surface 

watercourses and will be used in the development of effluent discharge limits. 

SECTION 3: APPLICATION 

This section^ lists each of the operating pulp and paper mills in Ontario which 
dischiarge effluents directly to surface watercourses and also establishes the mill 
categories used in this regulation.- 

Subsectiofl (2) establishes that this regulation is a "sectoral effluent monitoring 

regulation" as defined in the general monitoring regulation. 

Subsection (3) places the requirement on each mill to carry out its monitoring in 
the manner specified in the general regulation unless otherwise modified by this 
regulation. 

Subsection (6) stipulates that effluent monitoring is not required on days when a 
mill is not operating and, therefore, not discharging process effluents. 

SECTION 4: MONITORING 

Subsection (1) establishes "Schedule A"' in the regulation and requires that each mill 

shall monitor its effluents according to the requirements set out in Schedule A. 

_ Schedule A is the monitoring list and it indicates the frequency of sampling and 
analytical requirements for the vari;Ous types of effluents from mills in each of the 
categories. 

Subsection (2) allows a mill to combine the samples from two or more effluent 

streams into a single sample providing the mill can satisfy the Regional Director of the 

Ministry that there are valid and useful reasons for so doing. Combining of samples is 
only expected to be allowed in cases where a single discharge is not monitored directly 
but rather by monitoring two or more effluents upstream which subsequently combine 
into the single discharge. 
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SECTION 5: ANALYSIS 

Subsection (1) establishes "Schedule B'" and relates the "Analytical Test Group" 
( ATG ) requirements of Schedole A to the list in Schedule B. 

Schedule B lists the aEalytlcal lest group parameters that will apply to the pulp and 
paper sector and also lists the specific chemical compounds that are included in the 
respective test groups. 

Subsection (2) requires that where analysis is required for individual parameters 
within an ATG, the sample preparation principles and the instrumental measurement 
principles to be used for analytical purposes shall be only those specified in the general 
monitoring regulation. For p,arameters that are not included in the general regulation, the 
subsection requires that the principles to be used are those specified in Schedule 2 of 
this regulation. The subsection also provides an exemption from analyzing for the 
remaining parameters in the ATG when only single p.arameters are required. 

SECTION 6: SAMPLING POINTS 

Subsection (1) requires mills to establish sampling points on each of the types of 
effluent stream listed where such effluent streams exist. (Note:- all mills will have at 
least one process effluent stream but may not have any of the other types of effluents ) 

Subsection (2) requires that all mills having stormwater point discharges which 

require monitoring, must establish sampling points on each of those stormwater streams. 

Subsection (3) provides relief from sampling all stormwater point discharges for 
those mills which have more than one catchment area where the land use is for the 

storage of either bark, chips, waste paper or wood. In this case, the mill need only 
sample the largest catchment area in each of the above land use categories.. 

Subsection (4) requires mills to establish sampling points on contributory effluent 

streams in cases where combined sampling is being allowed.. 

Subsection (5) requires that the sampling points established under 6(1), 6(2), 6(3) 
and 6(4) shall be used to collect samples for the purposes of this regulation but also 
provides the option of changing the sampling points if approved by the Regional Director 
of the Ministry. 

Appendix 1 lists the probable snnipling points for each mill according to best 
cuirent information available to tlie Ministry, 
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PEOCESS EFFLUENTS - GE^NERAL REQUIREMENTS 



These general requiremeiits apply to Ml, mills except as noted. 

SECTION 7: DMLY 

This section requires that mills must collect composite samples of process effluents 

on a daily basis and analyze these samples for: 

CODiOOC 

pH 

Total suspended solids 

Specific conductance 

Mills have the option of performing either a COD' or a DOC analysis but are not 
required to perform both. 



. SECTION 8: THMCE WEEKLY 

This section requires that all mills must collect compO'Site samples of process 
effluents three times per week and analyze these samples for: 

BODS 



SECTION 9: WEEKLY' 

The definition of weekly requires that there should be at least two days between 
successive samplings. 

This section requires that all mills must collect composite samples of process 

effluents once per week and analyze those samples for: 

Aluminum 
Zinc 



SECTION 10: MONTHLY 

The definition of monthly requires that there shall be a minimum period of two 

weeks between the collection of the samples from month to m,onth. 

Subsection (1) requires that all mills must collect composite samples of process 
effluents once per month. 
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Subsection (2) requires that the composite samples collected under (1) be analyzed 

Nitrogen (ammonia, Kjeldahl, nitrite/nitrate) 

Phosphorus 

ATG's9, 12, 19, 20, 23 and 26. 

Subsection (3) requires that on the same day as composite samples are collected 
under sub section (1), mills are required to collect t'hree equal volume grab samples at 
intervals of at least six hours over a twenty four hour period. 

Subsection (4) requires the three grab samples collected under subsection (3) to be 
analyzed for: 

ATG's 16 and 17. 

Where mills have performed analyses for nitrogen and phosphorus on a weekly basis 
under Section 16, those mills do not have to perform additional sample collection and 
analysis to comply with this monthly requirement, 

SECTION 11: SEMI^ ANNUALLY 

The definition of semi-aEnually requires that there be an interval of at least six 
months between samplings. 

Subsection (1) requires that all mills must collect composite samples of process 

effluents twice per year. 

Subsection (2) requires that the samples collected under (1) be analyzed for: 

Polychlorinated biphenyls, (ATG 27). 

Subsection (3) requires that all mills must perform an "open characterization" for 
extractable organic compounds, twice per year, using samples collected under 10 (1). (ie. 

on two of the same samples collected for sector characterization analysis.) 

Subsection (4) requires that alJ mills must perform an ""open Gharacterization" for 
volatile organic compounds, twice per ye,ar, using samples collected under 10 (1). (ie. on 
two of the same samples collected for sector characterization analysis.) 

Subsections (5) and (6) require that all mills must collect composite samples of 
process effluents twice per year and analyze the samples for: 

Chlorinated dibenzo-p-dioxins and 

chlorinated dibenzofurans. 



PROCESS EFFLUENTS - SPECIFIC REQUIREMENTS 

The following sections concern specific requirements applicable only to mills within 

respective categories. These requirements relate to the differences in processing which 

occur among mills in the different categories. 

SECTION 12: Ap plicable To Kraft Mills 

This section requires that each kraft mill must collect composite s.amples of procesS' 
effluents three times per week and analyze the samples for: 

dichlorodehydroabietic acid 
dehydroabietic acid 

AO'X ( adsorbable organic halides ) 

The section also requires that at least once per month, the samples collected under 
subsection (1) must be collected at the same time as samples are collected for sector 
characterization under subsection 10(1). 

SECTION 13: Applicable To Kraft Mills 

Subsections (1) and (2) require that each kraft mill m.ust collect three equal volume 
grab samples at intervals of at least six hours over a twenty four hour period of process 
efflnents once per month and analyze those samples for: 

sulphide. 

Also, subsection (1) reqokes that the grab samples be collected on the same day as 

samples ,are collected for sector characterization under subsection 10(1). 

Subsections (3) and (4) require that each kraft mill must collect composite samples 
of process effluents once per month and analyze those samples for: 

Chlorinated dibenzo-p-dioxiiis and 

chlorinated dibenzofurans. 

Subsection (3) states also that it is not necessary to collect these samples on the 
same day as samples are eollected for sector characterization under subsection 10(1). 

SECTION 14: Ap plicable To Sulphite-Mechanical & Corrugating Mills 

This section requires that each mill in the Sulphite-Me.chanical -Si Corrugadng 

category must collect composite samples of process effluent three times per week and 
analyze those samples for: 

dehydroabietic acid. 



SECnO'N 15: A p plicable TO' Deinking-Board-Fine Pa per-Tissue Mills 

Subsections (1), (2) and (3) require that any mill in the Deinklng-Board-Fine Paper- 
Tissue category which uses chlorine or chlorine derivatives for bleaching fibre, must 

collect composite samples of process effluent once per month and analyze those samples 
for: 

AOX ( adsorbable organic halide ). 

Subsection (1) also requires that the composite samples be collected on the same 
day as samples are collected under section 10(1). 

Subsections (4), (5) and (6) require that any mill in the Deinking-Board-Fine Paper- 
Tissue category which uses chlorine or chlorine derivatives for bleaching fibre, must 
collect composite samples of process effluent once per month and analyze those samples 
for: 

Chlorinated dibenzo-p-dioxins 
chlorinated dibenzofurans. 

Subsection (1) states also that it is not necessary to collect these samples on the 
same day as samples are collected for sector characterization under subsection 10(1). 

SECTION li6: Applicable To Mills Operatin g Biolo gical Treat ment Processes 

This section requires that for those mills which operate biological treatment plants, 

composite samples of the process effluents that contain treated effluent must be collected 
weekly and analyzed for: 

Nitrogen (ammonia, Kjeldahl, nitrate/nitrite) 
Total Phosphorus 
Volatile suspended solids. 

Nitrogen and phosphorus analyses are only required where the mill adds either 
nitrogen compounds or phosphorus compounds to the biological treatment plant. 

SECTION 17: Ap plicable To Mill s Using Bleached Pulp 

This section requires tho'se mills which use bleached pulp continuously in their 
manufacturing operations to collect samples every two months and analyze the samples 
for chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans. 

Subsection (2) deals with those mills which use bleached pulp on an intermittent 

basis. For the purposes of this section "intermittently" means using bleached pulp in 
manufacturing operations on an infrequent basis for periods of greater than one 
operating day. 

Subsection (2) exempts those mills which use bleached pulp on an intermittent basis 
from collecting samples every two months and requires them instead to collect one- 
sample a month for chlorinated dibenzo-p-dioxin and chlorinated dibenzofuran analysis on 



a day when the mill is using bleached pulp. Even if a mill uses bleached pulp 

intermittently more than o^ne time in a month, the mill is ouly re quired tO' collect one 
■ sample for chlorinated dibenzo-p-dioxin and chlorinated dibenzofuran analysis in that 
month. This subsection also states that the maximum number of samples which a mill 
using bleached pulp intemiittently is required to collect over the life of the regulation is 
six. 



COOLING WATER 

The requirements for sampling and analysis for cooling water are different than 

those for process effluents., 

SECTIO'N 18: Applicable To All Mills With Cooling Water Effluents 

This section requires that all mills must collect composite samples of cooling water 
effluent once per month and analyze those samples for : 

COD or DOC 

pH 

Specific conductance 

Total suspended solids. 

Any mill which adds chromiium or zinc compounds to their cooling water is required 
in addition to analyze the samples for: 

Total chromium 

zinc. 



WASTE DISPOSAL SITE EFFLUENT 

Where a mill operates a waste disposal site on the mill site which produces a 
continuously flowing eftluent or where the effluent is collected and stored tor 
intermittent discharge to a receiving watercourse through a discharge point on the mill 
site, that mill is being required to monitor the effluent from the waste disposal site. 

SECTION 19: Ap plicable To All Mills With Waste Disposal Site Effluents 

This section requires that any mill having a waste disposal site effluent must collect 
a composite sample of that effluent once per month and analyze the samples for: 

BOD5 

pH 

Kjeldahl nitrogen and ammonia 

Total phosphorus 



Total suspended solids 
Acid extractables (ATG 20) 
Resin and fatty acids. (ATG 26) 



In addition, an,y mill which disposes of chemical sludges ( eg. green liqnor dregs or 

lime muds ) at the waste disposal site is required to analyze the samples for: 

Mercury 

Total metals (ATG 9). 



BACKWASH EFFLUENT 



Many mills which take processing water from a river or lake treat this water prior 

tO' use in the mill, usually to remove suspended solids or turbidity. Such operations 
normally involve a filtering operation smd/ot a settling operation which requires periodic 
backwashing or purging. During backwashing or purging, the solids and other materials 
which have accumulated on the filter medium or in the settling device .are usually flushed 
out and discharged to a watercourse. This backwash effluent is required to be monitored 
under the regulation. 

SECTION 20: Applicable To All Mills With Backwash Effluents 

This section requires that a grab samp le of backwash effluent must be collected 
onGe per mo'nth ,and analyzed for: 

COD or DOC 

pH 

Total suspended solids. 

In addidon, any mill which adds aluminum compounds to its intake water is required 
to analyze the pab sample for: 

Aluminum. 



EMERGENCY OVERFLOWS 



Emergency overflows, in which process or other effluents are temporarily discharged 
through emergency overflow systems that bypass wastewater treatment are required to be 
monitored during each emergency event. 
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This requirement assumes that the collection of appropriate s.amples is physically 
possible during an event .and that the event is of sufficient duration to allow samples to 
be collected- 



SECTION 2.1: Ap plicable To All Mills With Emergency Overflow Effluents 

This section requires that a grab sample of emergency overflow effluent must be 
collected during each emergency overfl,ow event and analyzed for: 

COD or DOC ( one or flie other is required ) 
pH 

Specific conductance 
Total suspended solids. 



POINT SOURCE STORM WATER DISCHARGES 

Storm water sampling and analysis is being required for all point source stormwater 
discharge points ( unless otherwise indicated ) which ■discharge effluents originating from 
catchment areas as defined in the regulation. The definition of catchment area limits 

the requirement to monitoring only stormwaters which originate from specified land uses. 

These land uses are: 

bark storage chip storage 

wood storage waste paper storage 

coal storage waste disposal site 

bulk storage and unloading. 

SECTION 22: Applicable To All Mills With Point Source Storm Water Effluents 

This section requires that storm water grab samples must be collected twice per 
ye,ar from each point source stormwater effluent sampling points established by mills 
under subsections 6(2) and 6(3). The section further requires that the samples must be 
analyzed for the parameters listed in subsection (9) of Schedule A in accordance with the 
requirements for the respective land uses. 

Subsection (3) provides an exemption from analyzing waste disposal storm water 
samples for ATG"s 9 and 12 ( metals ) if the mill does not dispose of chemical sludges at 
the waste disposal site. 

There .are a number of mills which dO' not have catchment ;areas as defined by the 

regulation. These mills are not required to monitor stormwaters. 
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QUALITY CO'NTROL SAMPLES 

Quality control samples are beiog required to provide assurance oo the quality of 

the data being generated and to provide any indication of field contaminadon. Quality 
control samples are only required for process effluents as these are the more frequently 
monitored and will be used in the development of effluent limits.. 

As p.art of QA/QC procedures, duplicate samples are being required for process 
effluent samples in the various mill categories, at differing frequencies. Duplicate samples 
are intended to be separate samples of the same effluent, taken in a way which 
minimizes the differences between the effluent sample and the duplicate. Ideally, this is 
best accomplished by t.aking two separate s.amples directly from the effluent at the same 
time and there are automatic samplers which aJlow for this. The Ministry recognizes, 
however, that not all mills will have automatic samplers which allow for the collection of 
true duplicate samples. In these cases, the Minis'try is prepared to accept "duplicates" 
that are prepared by collecting a second sample from a composite sample container. It 
could be argued that such samples are not truly duplicates but should be more correctly 
labelled "replicates." Notwithstanding this argument, for the purposes of the regulation 
such samples will be called "duplicates."'' 

Travellinig blank samples ,are also being required as part of the QA/QC procedures. 
Travelling blank samples are samples of uncontanQinated water which are placed in a 
sample bottle at the laboratory, taken to the site at which effluent samples are 
collected and then opened at that site while the effluent samples are being collected. The 
idea behind these blanks is to determine whether any extraneous contamination could be 
gaining access to the samples from the atmosphere or from handling techniques. 

The Ministry recognizes that in some cases, the actual site at which the samples 
are collected may not be the best location at which to open the blanks. For example, a 
mill may collect a composite sample container and transport that container to a 
different location where the contents are transferred into the sample bottles for 
shipment to a laboratory. It can be argued that this second location is a more valid 
location for the opening of the blanks. To provide for this alternative, the regulation 
defines " sample prep^aration area " and requires that ■travelling blanks be opened, 
preserved where necessary and then reseated at the sample prepar'ation area. In most 
cases the sample preparation area is expected to be the mill laboratory but the definition 
does not preclude the use of the sampling point or some other convenient location. 

Travelling spiked blank samples are a third requirement of the QA/QC procedures. 
These spiked blanks are samples of uncontaminated water which have been "spiked"' with 
a known amount of one or more chemicals. 'These spiked samples are normally prepared 
at the analytical laboratory, sealed and shipped to the mill. At'the mill, they should then 
accompany the sample bottles used for the collection of samples to the sample 
preparation area and be returned to the analytical laboratory, unopened, for analysis.. The 
purpose of having the spiked samples accompany the other samples is to determine 
whether there has been any change in the concentration of the chemical spike(s') 
attributable to the handling, storage or transportation of the sample which shou,ld be 
taken into account when interpreting results. 
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The regulatioin requires that travelliog spiked blank samples must be takeii tO' the 
sample preparation area and then accompany the effluent samples back to the laboratory 

for analysis. 

The requirementi for duplicate samples, travelling ■blank samples and travelling 
spiked blank samples are set out in Sections 23j 24 and 25 of the regulation. Care should 
be taken to ensure that a sufficient number of duplicate sample bottles are collected 

and that a suflldent number of travelling blank sample bottles are opened, preserved 
where necessary and resealed,, and that sufficient travelling spiked blank samples 
accompany the effluent samples, to enable all of the QA/QC analytical requirements to be^ 
performed as required under these same sections of the regulation. 



SECTION 26: Travelling Spiked Blank Sample 

This section requires that travelling spiked blank samples shall be prepared with a 

stand^ard solution which must contain at least, the parameters required for analysis by the 
subsection with the exception that the travelling spiked, blank sample prepared for resin 
and fatty acid .andysis can be prep-ared with a standard solution of dehydroabietic add 

only. 



TOXICITY TESTING 



Toxicity testing is being required on all process effluent streams and all cooling 
w;ater effluent streams on a once-per-month basis unless otherwise stipulated. 

Toxicity testing will require testing by both rainbow trout and Daphnia magna. 

A mechanism is provided whereby the frequency of rainbow trout testing may be 

reduced if during the test, 5 or more of the 10 test fish survive at each dilution in each 
of three consecutive monthly tests. 



SECTI ON 27: Applicable To all Mills 

Subsection (1) requires each mill to collect samples of each process effluent stream, 
once per month at the same time as analytical samples ,are collected pursu,ant to 

subsection 10(1) for sector characterization,, and to perform rainbow trout aod Daphnia 
magna toxicity tests on the samples collected.. 

Subsection (2) allows a mill to reduce the frequency of rainbow ti'out toxicity 
testing for a given process effluent to quiurterly,, if for three consecutive monthly tests , 
5 or more of the ten fish tested survive at all dilutions.. The requirement under 
,subsecti,on (1) to conduct monthly Daphnia magna toxicity tests is not changed. 

Subsection (3) re,moves the frequency reduction allowance in the event that 
subsequent tests fail to satisfy the requirements of subsection (2). 
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Subsection (4) requires each mill to collect samples of each cooling water effluent 
stream once per month and at the same time as analytical samples are collected pursuant 
to subsection 18(1) and to perform rainbow ttout and Daphnia magna toxicity tests on 
the samples collected. 

Subsection (5) allows a mill to reduce the frequency of toxicity testing from 

monthly to quarterly for a given cooling water effluent if for three consecutive monthly 
tests, five or more of the ten fish tested in the rainbo'w trout segment of the toxicity 
test survive at all dilutions. The reduced frequency of testing includes both the Daphnia 
magna and rainbow trout segments of the toxicity test. 

Subsection (6) removes the frequency reduction allowance in the event that 

subsequent tests fail to satisfy the requirem^ents of subsection (5). 



FLOW MEASUREMENT 



The general monitoring regulation prescribes the levels of accuracy required for 
primary and secondary flow measuring devices to be used in the MIS A monitoring 

pro,gramme., 

To' avoid expenditures by mills which would only result in a marginal increase in 
flow m_easuring accuracy or that would result in the installation of devices that could 
become redundant in the future when treatment systems are installed under a limits 
regulation,, the Ministry is prepared to accept the use of existing devices providing a mill 
can demonstrate by calibration that the overall accuracy of a existing device is less than 
± 15%. This provision is allowed under subsection 6(2) of the general effluent monitoring 
regulation. 

SECTION 28: Applicable To All Mills 

Subsection (1) requires that the flow of each process effluent stream shall be 

measured. The accuracy requirements of the General Regulation will apply. 

Subsection (2) requires a mill to calibrate its primary flow measuring devices and 
document to the Director in the Initial Report that its devices are meedng the plus or 
minus 5% accuracy required under the general effluent monitoring regulation. Exemptions 
to this requirement allow the alternatives provided by subsection 28(3) of the sectoral 
regulation or subsection 6(2) of the general effluent monitoring regulation 

Subsection (3) allows a mill to certify that a flow measuring device was designed 
and installed according to an accepted national or international code, in which case the 
device will be deemed to meet the ±5% accuracy requiremient and the mill is also 

relieved of the obligation to perform an initial calibradon of the device. 

Subsection (5) requires a mill to record information with respect to each emergency 
overflow. 
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Subsection (6) requires a mill tO' estimate the flows of effluent :stream,s other than. 

process effluents, using recognized engineering principles and, to record the estimated 
flow. 

Subsection (7) requires a mill to estimate the flow of stormwater at each 
stomiwater disch,arge point being sampled by using recognized engineering- principles. 



EEPO'RTING EEQUIREMENTS 

All mills are required to report all monitoring data to the Ministry. Electronic data 
reporting systems have been developed by the Ministry which will be used by the mills to 
report the data. 

SECTION 29: Applicable To All Mills 

The requirements of subsections (1) through (14) are straightforward and require no 
further clarification. 



TIMING 



This section deals with the times at which various requirements of the regulation 
come in to force and expire. 

SECTION 30 Ap plicable To All Mills 

Subsection (1) states that actual monitoring of efflnents will commence 5 months 
after the regulation is promulgated. This will allow mills a five-month period in which to 
ensure that all the necessary flow measuring and sampling devices are installed and that 

analytical capability is provided. 

Subsection (2) provides a three-month period following promulgation of the 

regulation for mills to prepare and submit the initial report required by subsection 29..- 
(1)..^ 

Subsection (3) states that the regulation will be in force for a period of ■twelve 
months - ie., mills will be required to m,onitor their effluents for a period of not longer 

than twelve months. 
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INTAKE WATER MONITORING 

Although not covered in the regulation,, the Industty expressed a concern that 
intake water quality should be considered in the development of limits regulations, 
particularly for certain mills where it is known that high concen'trations of certain 

parameters of concern are present in the intake water. The Industry believes that "net 
loadings" should be used in all cases. The ministry does not a,gre€ with the use of net 
loadings but has acknowledged ■that mills with a concern should be allowed to report 
intake water data along with the monitoring data. 

Where a mill believes that its intake water may contain significant concentradons of 
one or more of the parameters being monitored under the regulation, that mill will be 
allowed to report intake water monitoring data provided the data ,are collected under 
MISA quality confrol and quality assurance procedures. 

Any mill wishing to report intake water data should identify this intent in the " 

Initial Report to the Director "' together with the QA/QC information on the collection 
of the data and the reasons why the intake water data are considered important. 

Sampling frequency requirements for intake water monitoring will be the same as 
the frequency required for that compound or parameter in the monitoring regulation. 

RESIDUAL CHLORINE DETERMINATION IN TO'XICITY TESTING OF COOLING WATERS 

Concerns were expressed by the Industry that many of its cooling water effluents 
might prove toxic to rainbow trout as the result of tlic pres'ence of residual chlorine in 
concentrations above the toxicity threshold limit. The Industry argued thai the regulation 
should provide for the analysis of residual chlorine in cooling water s^implcs prior to any 
toxicity testing. The Ministry was willing to accommodate thi.s concern but has not been 
able to provide an analytical protocol for residual chlorine determination which could be 
defensible in a regulation. 



Recognizing the importance of this concern to the Industry, the Ministry is 

prepared to allow mills to report the residual chlorine content of cooling water 's^am_ples 
used for toxicity testing purposes. '"Fhe mill should use a method for determining residual 
chlorine content which it believes to be reliable,. 

Any mill wishing to report residual chlorine data along- with its toxicity test data 

should notify the Regional Director at the same time as the initial report is submitted 
and should inform the Director of the analytical test method that will be used. 
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A P .P E N i X I 





DISCHARGE 


MISA 


KRAFT WILLS 


POINT 


CLASS 








*Boise-Cascade Canada Ltd., Fort Frances 


Final Effluent 


G+K 




Point Source Storni Water Effluent 


T.W 




Point Source Stoim Water Effluent 


W 








•Canadian Pacific Forest Products Ltd. Dryden 


Final Effluent 


G+K 




Paint Souice StoMT WaUT Effluent 


T.F 




Point Source Siorrn Water Effluent 


C 




Point Source Storm Water Effluent 


B 




Poinr Srur.„t^ Sform Water Effluent 


D.W.C 








Canadian Pacific Forest Products Ltd, Thunder Bay 


Final Effluent 


G+K 




Clean Watei Ouifall 


OAE 




Point -Source Storm Wator Effluent 


T 




Point Sour'-e Storm Water Effluent 


F 




Point So'jr-e Storni Wator Etfiuont 


C,B 




Point Source Storm Water Effluent 


D,W 




Point Soyce Storm Water Effluent 


W 




Point Source Storm, Water Effluent 


W.C 






Domtar Inc.. Fine Papers DivisiO'n. Cornwall 


Final Effluent 


G+K 




Point Source Storm Water Effluent 


D 




Point Source Stoim Water Effluent 







Point Source Storm Water Effluent 


w 




Point Source Storrn Water Effluent 


D 








Domtar Inc., Cointainerboard DivisiO'n, Red Rock 


Final EfflueiiT 


G+K 
C.T 




Point Source Storm Water Effluent 








*E.B. Eddy Forest Products Ltd., Espanola 


Final Effluent 


G+K 




Clarifier Overflow 


G+K 




Point Source Storm Water Effluent 


T.C 




Point Source Storm Water Effluent 


W.C.B 




Point Source Storm Water Effluent 


D 








Jam,es River Marathon, Miaratho'n 


Final Effluent 


G+K 




Cooling Water 


'CWE 




Coolinq Water 


'CWE 




Point Source Storm Water Effluent 


T 




Point So^urce Storm Water Effluent 


C 




Point Source Storm Water Effluent 


W 




Point Source Storm Water Effluent 


B 




Point Source Storm Water Effluent 


B,D 








Kimberly-Ciark of Canada Limited, Terrace Bay 


Allkaline Sewer + Acid Sewer 


G+K 




Combined Sample 






Point Source Storm Water Effluent 


W 




Point Source Storm Water Effluent 


C 




Point Source Storm Water Effluent 


T 








Malette Kraft Pulp & Power IDiv.,, Smiooth iRock Falls 


Final Effluent 


G+K 




Waste Disposal S:te Fifluent 


WDSE 




Point Sou'ce Stoim Water E'': it'nr T„W„C I 




Point Source Storrn Water hf'iuent 


T 




Point Souice Siorm Vi/ater Effluent 


W 



APPENDIX I 





DISCHARGE 


MiSA 


MICHANICAL/SULPHITE 


POINT 


CLASS 








Abiitibi-Price. Fort William Division 


Final Effluent 


G+s/y 




Bark Lagoon Effluent 


G+S/MI 




Point Source Storm Water Effluent 


W.C.B 




Point Source Storm Water Effluent 


W,B 








Abitibi-Price. Iroquois Falls Division 


Final Effluent 


G+S/MI 




Filter Plant Backwash 


BWE, 




CO'Olinqi Water 


CWE 




Point Source Storm Water Effluent 


D 




Point Source Storm Water Effluent 


W 




Point Source Storm Water Effluent 


T.C.B 








Abitibi-Price, Thunder Bay Division 


Final Effluent 


G+S/iM 




Point Source Storm Water Effluent 


c 




Point Source Storm Water Effluent 


w 








Abitibi-Price Fine Papers Division 


Final Effluent 


G+S7M 




Point Source Storm Water Effluent 


D.W.B 




Point Soorc© Stormi Water Effluent 


W 








BO'ise-Cascade Canada Ltd., Kenora 


Final' Effluent 


G+S/M 




Point Source Storm Water Effluent 


T,W.B 








'Q'Uebec And Ontario Paper Companv Ltd. 


Final Effluent 


G+S/M 








Spruce Falls Power and Paper Companv Limiited 


Final Effluent 


G+S/M 




Point Source Storm Water Effluent 


T 




Point Source Storm Water Effluent 


T.F 




Point Source Storm Water Effluent 


T.W.C 




Point Source Storm Water Effluent 


T 




Point Source Storm Water Effluent 


W 








St Mairys Paper Inc. 


Final Effluent 


G+S/M 














CORRUGATING MILLS 












Doimtar inc.. Conitainerboard DivisiO'm, Trenlom 


Final Effluent 


G+C 




Point Source Storm Water Effluent 


T.W 




Point Source Storm Water Effluent 


D.W.R 




Point Source Storm Water Effluent 


D.W 








MacMillian-Bloedel Ltd, 


Black Liquor Overflow 


G+C 




Clean Water Effluent 


G+C 




Clarifier Overflow 


G+C 




Point Source Storm Water Effluent 


w.c 




Point Source Storm Water Effluent 


D.C 




Point Source Storm Water Effluent 


w 




Point Source Storm Water Effluent 


F 
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DISCHARGE 


MISA 


DEINKI NO/BOARD/FINE PAPER/TISSUE 


POINT 


CLASS 








Beaver Wood Fibre Co. Lid. 


Final Effluent 


G+D/B/FP/T 




Spill Pond Overflow 


ONE 








Domtar Inc, Fine Papers Division,, St. Catharines 


Final Effluent 


G-H^D/B/FP/T 








E.B. Eddy Forest Products Ltd., Ottawa 


Final Effluent 


G+D/B/FP/T 








*Fraser Inc, Thoroid 


Final Effluent 


G+D/B/FP/T 








Kimberly-Clark of Canada Limited, Huntsville 


Final Effluent 


G+D/B/FP/T 




Point Source Storm Water Effluent 


T 








Kimberly-Clark of Canada Lin^iited, St. Catharines 


Final Effluent 


G + D/B/FP/T 








*Strathcona Paper Company, Stratticona 


Final Effluent 


G + D/B/FP/T 




Cooling Water & Filter Plant BW 


om 








Trent Valley Paperboard iMills Division. Trenton 


Final Effluent 


G+D/B/FP/T 




Coolinq Water 


CWE 




Coolinq Water 


CWE 




Cooling Water 


CWE 




Cooling Water 


CWE 




Cooling Water 


OAE 




Point Source Storm Water Effluent 


R 


























Explanation of symibols used. 


















E Estimates of total daily volume. Volume m:easured as m3/day 




G+K Process effluent qeneral requirements plus Kraft Mill requirements 




G+S/M Process Effluent qeneral requirements plus Sulphite-Mechanical requirements 


G+C Process effluent qeneral requireiments plus Corrugatinq Miilt requirements 




G+D/B/FP/T Process effluent qeneral requirements plus Deinkinq-Board-Fine Paper-Tissue requirements 


CWE Coolinq Water Effluent qeneral requirements 




IBWE Backwash Effluent qeneral requirements 




WDSE Waste disposal Site Effluent requirements 










B Point source storm water effluent, bnrk storage requiremenis 




C Point source storm water effluent, chip storage requirements 




D Point source storm water effluent, disposal site requitements 




F Point source storm water effluent, coal sloraqe requirements 




R Point source storm water effluent, waste paper storaqe requirements 




T Point source stnrm water effluent, bulk storaqe and unloading requiremenls 




W Point souice storm water effluent, wood storaqe requirem.ents 
















Operate a bioloqical treatment plant 
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MISA ADVISORY COMMITTEE REPORT REGARDING 

THE DRAFT EFFLUENT MQMITORING REGULATION 

FOR THE PULP AND PAPER SECTOR, 




Ministry 
of the 

EnvlrO'nmenl: 



Mlinist^re 

die 

rEnvironnement 



Ontario 



135 Si Cliir Avenue W^bsI 
Suile 100 
Toronto. Ontario 
M4V IPS 



135, aveny© SI. Clair ouesi 
Bureau too 
Toronto fOnlirio:). 
M4V1P5 



January 21, 1989 

The Honouxable Jim Bradley 
Mlnistei oi the Invironiient 
135 St. Clair Avenue lest 
fO'ionto, Ontario' 
M4¥ 1P5 

Dear Mr. Mlilstei: 

Attached is the MISA Advisory Coimittee Report Regarding the Draft 
Effluent Moinltorin.g Regulatioins for the Pulp and Paper SectO'r, 
piO'Vided i;n response to your letter of December 16, 1988. 

The leport has. the unanimous support of MISA Adviso^ry Committee 

meiibers. Including the representative of the Pulp and Paper Sector, 
Mr. Mickey De¥ine. 

The Coinmittee recognizes that this regulation has been developed 
over the past two-plus years and represents the diligence and good 
faith of both negotiating parties. "The Committee members would be 
pleased to^ dlseuss this report with you and your staff at any time. 



Res 




m MacLaren, Chalrroan 
for the MISA AdvisO'ry Committee 



OiTMIO MlilSTiY OF THE EiVIlONMEST 
MOilCIPAL/IMDUSTRIAL STEATEOI FOE ABATEHEMT 



MISA ADVISORY COMMITTEE 



lEPORT regarding the 
EFFLUENT MDMrTORISG REGULATIONS FOR 
THE PULP AMD PIPIR SECTOi 



January 1989 



Jim MacLaren 
Chair man 



MISA ADVISOiY COMMITTEE lEPOtT regarding the IFFLUENT MONITQiRIRG 
REGULITIOiS FOR TiE PULP MD PAPER SECTOR 



1. IMTiODUCTIOi 

The documente comprising the draft Effluent Monitor i:ng Regulatioins 
for the Pulp and Paper Sector were referred by the Minister of the 
InvirO'nraent to the MISA Advisory Coimnlttee on, December 16, 1988 in 

advance of Committee Meeting 42 held on that date. At meetings 42 

and 13 (January 13, 1989}, the Committee received Input fiom 
Ministry staff and representatives of the Industrial sector. 

At meeting 43, the revised draft legulation was presented as a 
joint submission of the industry and the Ministry. Agreement had 
been reached at the Joint Technical Committee level on upgraded 
character iiation and dloxlo monitoring. As well, there was 
agreement reached at this meeting for the inciusion of PCB^ 
monitoring on a semi-annual basis across the sector* 

2. ADVICE TO THE MINISTER 

The MISA Advisory Co,mmittee has reviewed the draft regulation 
package, and generally supports the regulation. 

The MIS'A Advisory Committee recominends that the regulation package 
be released for public scrutiny. 

3. REOULATI ON-SPECIFIC EECOMMEIIDATIOWS 

The MISA Advisory Cominittee has reviewed the issue of dioxin 

monitoring and recommends the following approach: 

for mills producing bleached kraft pulp, dioxin 

analysis monthly (twelve times) 

for mills using bit not producing bleached 

kraft pulp, dioxin analysis bi-mO'nthly (six 

tiroes} 

for operations not using bleached kraft pulp, 

dioxin analysis twice during the year of 

monitoring 

4. PROGRAM-, SPiCIFIC lECOmENDATIO!IS 

The MISA Advisory Committee recognizes the alternative approach to 
toxicity testing being applied In this regulation. In the sense 
that this approach is not consistent with the approach developed 
for previous regulations, the Committee recommends that the 
Ministry advance its pending policy on toxicity testing, thus 
giving direction to this question of consistency and comparability 
of results. 



MISA Mvisoiry CO'fimlttee Report regardiog the Draft Monitoring 

RegulatiO'ES fo^r the Pulp and Paper SectO'i^ 

Subnitted, January 27, 1989 
mSA AD'¥ISOB¥ COMMrTTEE 







/ 



Aid MacLaren,, Chair:roan 

Harvey Clare, Me,iiit3€r 
IsobeLJleathcote,/ IffembeE 




Don Mackay, Meiibjtt -^ >n 





Kal Mllly,?id, Hdmber 



Mickey Devine, Meiiber, representing 
the Pulp and Paper Sector 
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MINISTRY OF THE ENVIRONMENT RESPONSE 

TO THE 

MISA ADVISORY COMMITTEE REPORT. 




On la no 



Office of the 

Mlinister 


Ministry 
Of the 




Environment 



135 St. Clair Avenue West 
Toronto, O^ntario 
M4V 1P5 
416/323-43aa 

02Ml60il 



Mr. J. MacLaren 

Chaiman 

MISA Advisory Comin,ittee 

Suite 502 

112 St. Clair Avenue West 

Toronto,, O'ntario 

M4V IN 3 

Dear Mr. MacLaren i 

I wO'Uld nice tO' thank you and the in,embers of 

the MISA Advisory Committee (MAC) for your review of 

the Draft Effluent Monitoring RegulatiO'n for tlie 
Po 1 p and P ape r S ec t ox . 

I am attaching the Ministry's respO'nse to 
specific recommendations made by MAC on the Draft 
Regulation . 

I hope that this response will assist 
members of the public in reviewing the regulatiO'n and 
providing comments. 

Yours sincerely^, 



Jim Bradley 
Minister 




Enclosure 



EESPONSE TO IHE MISA ADVISORY C^IT^ 
REGCM^roAf lOliS QM TmS PUU AITO PAfM SECTOR 
IFFMMff MONITORING DRAFT RECTLATION 



Throughout the regulation development process, the 
MISA Advisory Committee (MAC) has reviewed .eelected 
drafte of the regulation and provided comments tO' the 
Joint Industry/Government Technical Co:mmittee f'Or the 
Pulp and Paper Sector { JTC) . Many of these comments 
have been accepted and incorporated into successive 
versions of the Draft Regulation package. The 
Committee, after reviewing the penultimate draft, 
submitted its report which is available for public 
review. 

The majo'r recommendations from MAC and, the 

corresponding MOE responees are provided as follows? 

1) Dioxln Jtoalysis 

:MAC's Recoimeiidation 

The Committee made the following specific 
reco^mmendations with respect to the frequency of 
monitoring for "diojcins" : 

fox mills producing bleached kraft pulp,, dioxin 

analysis monthly (twelve times) 

for mills using but not producing bleached 

kraft pulp, dioxin analysis bi-monthly (siK 

timee) 

for operations not using bleached kraft pulp, 

dioxin .analysis twice during the year of 

monitoring . 

NOE Response 

The Ministry accepts the recommendations with 
respect to^ dioxin monitoring and they have been, 
incorporated into the final draft of the 
regulation, 

2) Policy on Toxicity Testiiig 

mac's Recoimiendation 

The MISA, Adviso'ry Comm,ittee commented on the 
alternative approach, taken towards toxicity 
testing in, the Pulp and Paper Sector Effluent 
Monitoring Regulation, noting that it was not 
consistent with approaches taken in previous 
regulations,. The Committee recomm,end,ed that the 
Ministry advance its pending policy on to,xicity 
testing. 
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The Ministry recognized there was deviation in the 
approach towa,rde toxicity testing in the Pulp and 
Paper Sector Effluent Mo^nitoring Regulation, but 
also recognized that based on the large amount of 
historical data available fox this sector, the 
changes would not likely impact on the quality or 
utility of the data to be collected under the 
Regulation. 

The Ministry is proceeding tO' finalize its policy 
on toxicity testing. 



